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PaGouas mporpamma pazpaboraHa Ha OCHOBAHHUH
[Tpuxaza MunucrepcTsa TIPOCBEIICHHUS
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o0pazoBaTeLHOM MPOTrpaMMBl CPETHEro 00IIero
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o011eo6pa3oBaTeIpHON JTACTTUTLTAHBL,
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MunuctepcTBo npocsemieHus: Poccuiickoit deneparuu

or 18 mas 2023 roma Ne 371 «OO0 yrtBepxkaeHuu QenepanbHOl 00pa3oBaTeNbHON
IpOrpaMMbl CpeHero oluiero oOpa3zoBaHus», MPUMEPHON MporpamMmbl 00111e00pa30BaTEIbHOMN
JTUCITUTIMHBI, YTBEPXKICHHOW Ha 3acemanuu CoBeTa MO OICHKE COJCpXKAaHUS W KadecTBa
MPUMEPHBIX paboyuX MporpaMMm oO0IIe00pa30BaTEIHLHOIO U COUUATBHO-TYMAaHUTAPHOTO IIUKJIOB
cpenHero npodeccuonanbHoro oopazosanus. [Iporokon Ne 20 ot 15 aBrycra 2025 rona.

Opranuzanusa-pa3paboTuuk:
OTI'BITIOY «KocTpoMCKOl TOProBO-3KOHOMUYECKUN KOJLIIEIAK
Astop: I'puropreBa T.H.
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1. O0mas xapakTepucTuka padoueii mporpaMMal
o0meoopasoBarTenbHoll Jucuuuinabl «BUOJIOT' US»

1. O0mas xapakrepucTHKa padoueil nporpaMMsl 001meodpa3oBarebHOM Aucuunanabl « BUOJIOI'US»

1.1. MecTo AMCHUILINHBI B CTPYKTYpe 00pa3oBaTenbHoil nporpammel CIIO:

OO0meoOpa3oBaTenbHas AUCIUILTHHA «BHONIOTH) SIBISICTCS 0053aTEIbHON YacThIO 00INe00Pa30BaTEILHOIO IMKIIA
oOpaszoBatenpHON mporpammbl B cootBeTctBUU ¢ OI'OC CIIO mo 19.00.00 IIpoMbinuieHHas SKOJOTHS U
omotexHonornn/CrierranbHOCTh  19.02.12  TexHONOTHA TPOMYKTOB IHTAaHHUA JKUBOTHOTO IPOUCXOKACHHUS
TpyaoeMKoCTs TUCIUIUIHHEI «bronorus» 0a30BbIi ypoBeHb cocTaBisieT 144 daca, U3 KOTOPBIX 24 yaca BKJIIOYAET
npodecCHOHaNbHO-OPUEHTHPOBAHHOE COMIEpKaHMe, YCIIINBAIONIee MPOMIIFHYI0 COCTABIIONIYIO 10 KOHKPETHON
npodeccnuu WM cnenuantbHOCTH B 3aBUCHMOCTH oT @T'OC CTIO mpodeccun/criennaibHOCTH.
IIpodeccronansHO-OpHEHTHPOBaHHOE coaepkanue: “Pactenns” u “Uenoek”.

1.2. Henu ¥ nu1aHupyeMble pe3yJabTAThl 0CBOCHHMS IMCUUIIUHBI:
1.2.1. Hean AucuUMINHbI

Hean: ¢GopmupoBaHHe y OOYYAIONIMXCS CHCTEMbl 3HAHHUN O PA3IUYHBIX YPOBHSAX JKM3HU CO 3HAHHEM
COBPEMEHHBIX TPEJCTAaBICHUA O >KMBOM MpPHUPOIE, HABBHIKOB IO IMPOBEACHUIO OMOJOIMUYECKHX HCCIEJOBAaHUI ¢
COOJIFOJICHHEM JSTHYCCKHX HOPM, apI'yYMCHTUPOBAHHOW JHUYHOCTHOW MMO3HIMK MO OCPEeKHOMY OTHOIICHHIO K
OKpY’Kalollel cpesie.

3apaun:

* orydeHne (PyHIaMEeHTAIBHBIX 3HaHUH 0 Omosorndeckux cuctemax (Knerka, Opranmsm, [omymsmms, Bua,
DKocucTeMa); UCTOPUN Pa3BUTH COBPEMECHHBIX IIPEJICTABICHUA O XHBOW MPHUPOJE, BHINAIOMINXCS OTKPHITUSIX B
OHMOJIOTHYECKO Hayke; pOJH OWONOTHYECKOW HAayKH B (OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYIHOM
KapTHHBI MUPA; METOJIaX HAYIHOTO ITO3HAHMS;

¢ OBJIAICHUC YMCHUAMH JIOTUYECKHU MBICIHUTD, 000CHOBBIBATH MECTO H POJb OHMOJIOTMYECKHUX 3HAHHWI B
HpaKTH‘IeCKOﬁ ACATCIbHOCTHU HIO}Ieﬁ, Pa3BUTHU COBPEMEHHBIX TeXHOJ’IOFHﬁ; ONPECACIIATL KUBBIC OOBEKTHI B
npupoaec; NpoOBOJUTH Ha6HIOZ[eHI/I${ 3a JKOCHUCTEMAaMHU C LCJIbK HX OIIMCAaHUS U BBIIBIICHHA C€CTCCTBCHHBIX U
AHTPONOI'CHHBIX PI3MeHeHPII>i; HaXOJUTh U aHAJIU3UPOBATH I/IH(I)OpMaHI/IIO O JXUBBIX 06’LeKTaX;

® pasBUTUEC NO3HABATCJIIBHBIX UHTCPECCOB, NHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCOOHOCTEH o6yt1a10u11/1xca B
mporiecce U3ydeHHS OHOJOTHMYSCKUX SBJICHUH; BBIJAIOIIUXCS JOCTIDKEHUH OWOJOTHH, BOMISANINX B
00IIIeYeIOBEYECKYIO KYIbTYpY; CIOXKHBIX W MPOTHBOPEUYMBHIX ITyTEeH Pa3BUTHS COBPEMECHHBIX HAYYHBIX B3TJIAOB,
uiel, TEOpHWH, KOHIENNHH, THUMOoTe3 (0 CYNIHOCTH ¥ MPOMCXOXICHUH >KM3HH, UYEIOBEKa) B Xonme paboTHl ¢
pa3IMIHBIMHA UCTOYHUKAMHU HH(OPMAIIHH;

* BOCIUTaHHE VYOEXKICHHOCTH B HEOOXOMUMOCTH TIO3HAHHS JKHBOM TIPUPOABI, HEOOXOIMMOCTH
PaMOHATIBFHOTO NPHPOJIONIONB30BaHNSA, OEPEKHOT0 OTHOIICHUS K NMPHPOIHBIM pecypcaM M OKpYXKarmollei cpene,
CcOOCTBEHHOMY 3/IOPOBBIO; YBAKECHHS K MHEHUIO OTITIOHEHTA MPU 00CYKISHUHN OHOJIOTHIECKUX MPOOIIeM;

* HCIIOJIb30BAHHEC HpI/IO6peTeHHBIX OMOJIOTUYECKNUX 3HAHWH 1 yMeHI/Iﬁ B HOBCCHHCBHOﬁ JKHN3HU )1 OLCHKU
MOCIIEACTBUIA CBOEH NEATENLHOCTH (U JESATENLHOCTH APYTUX I0Jel) 1O OTHOIICHHIO K OKpYXKalollel cpere,
37I0POBBIO JIPYTUX JIIOJIeH W COOCTBEHHOMY 370pPOBBIO; OOOCHOBaHHWE W COOJIOJEHUE Mep MPOPHIAKTHKH
3aboJieBaHmMil, OKa3aHKe IIEPBOIl OMOIIHY IIPH TPaBMax, COOJIIO/ICHNE ITPABUII TIOBEJICHUS B IIPUPOJIE.

1.2.2. TlnannpyemMsble pe3yJbTAThl 0CBOCHHA 0011e00pa30BaTe/IbHON JUCHHMILIUNHBI B COOTBETCTBHH €
®I'OC CIIO n Ha ocaose PI'OC COO
Ocoboe 3HaueHNEe TUCHMIUIMHA UMeeT rpu GopmupoBanuu u pazsutun OK u 1K, JIP



Koa n HamMeHoBaHHe
¢opmupyembIx
KOMIIeTeHIH I

ILnanupyemsle pe3y1bTaThbl 0CBOCHHS AUCIHIIINHBI

O6mue!

JucuunaunapHuble?

OK 01. Beibupats criocoOsl
pelIeHHS 33124
npodecCHOHANBHO
JeATCIBHOCTH
MIPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTH Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTB K TPYZy, OCO3HaHHE ICHHOCTH MacTepCTBa, TPYHOIIo0He;

- TOTOBHOCTh K QaKTUBHOW JEATEIBHOCTH TEXHOJOIMUECKOM M COLMaNbHOMN
HaIIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIIHHO
BBINIOJTHATH TaKyIO JIESTEIbHOCTD;

- HHTEPEC K Pa3INnYHbIM cdepaM IpodeccHOHaNbHON A TeTBHOCTH,

OBRJajicHUE YHUBEPCATBHBIME YUCOHBIMH TIO3HABATEILHBIMU JICUCTBUSIMU:

a) 0a3oBbIe JIOTHYECKHUeE JeiicTBUS:

- CaMOCTOSITENBHO (POPMYITHPOBATh U aKTYaHM3HPOBATh MPOOJIEMY, pacCMaTpUBATh
e¢ BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBEHHBI MpPH3HAK WJIM OCHOBaHUS M CPaBHEHHS,
KJIacCU(UKAIIUK U 0000IICHUS;

- OmpenensATh UEeNN MACATENFHOCTH, 3alaBaTh TIapaMeTphl W KPUTEPHH HX
JTOCTIDKCHUST;

- BBISIBIISITh 3aKOHOMEPHOCTHU M IPOTUBOPEUHSI B PACCMATPUBAEMBIX SBJICHUSIX;

- BHOCHTh KOPPEKTHBBI B JESITEIBLHOCTh, OIICHHBATH COOTBETCTBHE PE3YJIHTATOB
LeJISIM, OLIEHUBATh PHCKH MOCIECTBUH S TEIbHOCTH;

- pa3BUBATh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KHU3HEHHBIX POOIIeM

0) 0a3oBbIe HCCIeI0BaTEIbCKHE e CTBHUSI:

- BIANETh HABBIKAMH Yy4eOHO-MCCIEHOBATEIbCKOM W TIPOEKTHOH IeATeNLHOCTH,
HaBBIKAMH Pa3pelIeHuUs MpooeM;

- BbIABJIATH NPUYHMHHO-CJICACTBECHHBIC CBA3U U aKTyaJ’lHI}HpOBaT]) 3a11al{y, BBIABUT'AaTh
TUIOTE3y €€ pEHICHUS, HaXOMUTh apryMeHTHl Ui JO0KAa3aTelbCTBA CBOHMX
YTBEP)KACHUH, 33/1aBaTh IIApaMETPhl U KPUTEPUH PELLEHMS;

- aHAM3HPOBaTh MOJYYEHHBIC B XOJI€ PEUICHUS 3aadd Pe3yJbTaThl, KPUTHICCKH
OLICHUBATb UX TOCTOBECPHOCTDH, IPOTHO3UPOBATH UBMCHCHUE B HOBBIX yCJ'lOBI/IﬂX;

- YMeTh TEPEHOCHTh 3HaHHWA B TII03HABATEIbHYIO M IPAKTUYECCKYIO OO0JacTH
JKU3HECATEIILHOCTH;

- YMeTbh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX o0JacTel;

- c¢hOopMHUpOBaTh 3HAHHS O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUH COBPEMEHHOW €CTECTBECHHOHAYYHOW KaPTUHBI MUPA,
B MO3HAHHU 3aKOHOB MPHUPOIBI M PEILICHUH XM3HEHHO BAXKHBIX COLHATBHO-
ITHYECCKUX, IKOHOMHUUCCKHX, DKOJOTMYCCKUX TPOOJIEM 4YelOBEYECTBa, a
TaKKe B PEIICHHH BOIPOCOB PALHOHAIGHOTO HPHPOAONOIb30BAHUS; B
(hOpMHUPOBaHUY [IEHHOCTHOTO OTHOLICHHSI K IPHPOJIE, OOIIECTBY, YETOBEKY;
0 BKJAJe POCCHHCKMX M 3apyOC)KHBIX YYCHBIX - OHOJIOTOB B Pa3BHUTHC
Oouonoruu; (OYHKIMOHANBHONW TPAMOTHOCTH 4eEIOBEKa [UISl  PEIICHUsI
KU3HEHHBIX TPOOIIEM,

- YMETb BIIAJETh CUCTEMOW OHMOIOrMIECKUX 3HAHUI, KOTOpast BKIIIOYACT:
OCHOBOIIOJIATAIOMME OHOJIOTHYSCKHE TEPMHUHBI U MOHSTUS (3KH3HB, KIIETKA,
TKaHb, BH/I, OHOLIEHO3,

omocdepa; MeTa0ONIM3M, TOMEOCTa3, KIETOYHBIH HWMMYHHTET, OWOCHHTE3

opraH, OpraHusMm, nomyJjianus, 3KOCUCTEMaA,

Oenka, OuoTONINMEpBI, JUCKPETHOCTD, caMoperyJisius,

CaMOBOCIIPOH3BEICHHUE,
9HEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

HAaCJIeICTBEHHOCTD, HM3MEHYHBOCTD,
ouostornueckue Teopun: kinerounas teopust T. [lIsanna, M Illneiinena, P.
Bupxosa; I1. Opmx, W.U.
MeuHHKOBa, XpOMOCOMHasi Teopusi HacienctBeHHoctd T. Moprana, 3akoH

KJIOHAJIbHO-CEJIEKTUBHOTO ~ UMMYHHTETa
3aponpimeBoro cxoacrsa K. bapa, sBomonnonnas teopust Y. lapBuna,
CHUHTETHYECKas TEOpHUs SBOJIOLMHU, Teopus aHTpomoreHesa Y. JlapBuHa;
Teopus 6uoreoneno3a B.H. Cykauépa; yuennst H.11. BaBunosa - o [{enTpax
MHOT000pa3Hs U MPOUCXOXKICHUS KyJIbTypHBIX pactenuid, A.H. Ceseprosa -
0 MyTSX W HampasieHusx 3Bosrouun, B.W. Bepuazackoro - o 6uocdepe;

3aKOHBI (eIMHOOOpa3Wst TOTOMKOB IIEPBOTO ITOKOJICHUS, paCHICIUICHUS
NPU3HAKOB, HE3aBUCUMOIO HacleJoBaHUs mnpusHakoB [. MeHnnaens,
CLEIVICHHOTO HACIEA0BaHUs NPU3HAKOB U HAPYLICHHs CLEIJICHUs TeHoB T.
Moprana; TOMOJIOTHYECKHX PSIOB B HacleACTBEHHOW u3MeHunBocty H.M.

BaBuinoBa, reHernyeckoro paBHoBecus Jx. Xapau u B. BaitHOepra;

! YKa3blBaloTCA NIMYHOCTHbBIE W meTanpegmeTHble pesynbtatbl M3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022), popmupyemble obLeobpasoBaTenbHOM AUCLUNAUHOM

2 OncumnnnHapHble (NpeameTHble) pesynbTaTbl yKasbiBatoTca B cooTBeTcTBUM ¢ PTOC COO (B nocnegHer peaakumm ot 12.08.2022)




- BbIIBUT'aTh HOBBIC UJCU, IPEJIAraTh OPUTHHAJIBHBIC OAXOABI U PEIICHUS,
- CIMOCOOHOCTH WX UCIIOJIB30BAHUS B TI03HABATEILHON U COI.[I/I&JIBHOﬁ MIpaKTHUKE

3apozpieBoro cxoactBa K. bapa, 6norenernueckoro 3akona 3. ['ekkens, .
Mromepa);

NPHHLUIBI (YUCTOTHI FAMET, KOMIUICMEHTAPHOCTH);

npaBwia (MuHEMyMa 0. JInOmxa, SKOJOTMYECKOW NHpaMUABl UHCEl,
OHoMacchl M YHEPTHUH);

runote3sl  (koauepsaTHoil A.M. Omnapuna, nepBuuyHoro OymboHa JIK.
Xonnetina, mukpocdep C. Pokca, pubozuma T. Uek);

- chopMHpOBaTH yYMEHHS DAcKphIBaTh COJACP)KAHHE OCHOBOIIOJATAFOLINX
OMOJIOTHUECKNX  TEOpPHH W THIOTE3:  KJIETOYHOH, XPOMOCOMHOM,
MYTAlLIMOHHOM, 3BOJIIOLMOHHON, ITIPOMCXOXK/ICHHUS JKM3HM M 4YEJIOBEKa;
BJIaJICHUE CHCTEMOM 3HAHWH 00 OCHOBHBIX METOAaX HAYYHOTO ITO3HaHMS,
UCIIONB3YEMBIX B OHOJOTHMYECKHX HCCICIOBAHUAX JKHBEIX OOBEKTOB H
9KOCHCTEM (ONHMCaHUE, U3MEPEHUE, MPOBEACHUE HAOIIOACHUH); criocobamu
BBISIBJICHUS U OLIGHKH aHTPOIIOT€HHBIX U3MEHEHHU B IPUPOE;

- chopMHpOBaThE yMEHHS PACKPHIBATh OCHOBOIIONAralOIIMe OHOIIOTHYCCKHE
3akoHbl U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. BaBunosa, D.
I'exxenss, ®. Mromnepa, K. bapa), rpaHuubsl Ux NPpUMEHHMMOCTH K KHUBBIM
CHCTeMaM;

- YMETh BBIICNSTD CYIECTBEHHBIE TPU3HAKH:

CTPOCHMSI BHPYCOB, KJIETOK IPOKAPUOT M 3YKapHOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPraHM3MOB, BHJOB, OHOTCOIIEHO30B, OSKOCHUCTEM H
onocdepsr;

CTPOEHHSI OPraHOB M CHCTEM OpraHOB PAacTEHHMil, )KUBOTHBIX, YEJIOBEKA;
MPOLIECCOB JKU3HEACATEIFHOCTH, MPOTEKAIOINX B OpPraHW3Max pacTeHHH,
JKMBOTHBIX M YEJIOBEKa;

OMOJIOrNYECKUX IPOIECCOB: 0OMeHa BelecTB (MeTabonu3M), HHpOpMaIiy 1
MIPEBpALICHUs SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U TeTEPOTPOGHOTO THITOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio03a, raMeroreHesa,
sMOpHoreHesa, MOCTIMOPHOHAILHOTO pa3BuTHs, pa3MHOXEHHS,
WHIUBHYaIbHOTO pa3BUTHS OpraHM3Ma (OHTOTreHe3a), B3aMMOJIECHCTBHS
T'€HOB, FeTepO3uca; ACHCTBHUI HCKYCCTBEHHOTO 0TOOPA, CTAOMIH3HPYIOLIETo,
JBHKYIIETO U Pa3phIBAIOLIEIO €CTECTBEHHOIO 0TOOpA; aJUIONATPUYECKOro
CUMIIATPUYECKOTO Buﬂ006pa3013am/15{; BJIIMSAHUSA JABHOKYIIUX CHUJI DBOJIIOLIUU
Ha TeHO(OH] MOMyJIALMH;, HPUCIOCOOJICHHOCTH OPraHU3MOB K Cpeae
o0HTaHMs, YepeJOBaHUS HAIPABICHUII SBOJIIOLMU; KPYrOBOPOTA BEUIECTB M
IIOTOKA YHEPTUH B SKOCHUCTEMAX;

- IPHOOPECTH ONBIT MPUMEHEHHs OCHOBHBIX METONOB HAYYHOTO ITO3HAHMS,
UCHOJIb3YeMbIX B OMOJIOrMH: HAOJIIOJEHHS W OIMCAHHS JKUBBIX CHCTEM,
NPOLIECCOB U SIBJICHUH; OpraHU3allud W TNPOBEACHUS OHOJIOTHYECKOro




9KCIIEPUMEHTA, BBIABIKEHMS THUIIOTE3, BBIABIATH 3aBUCUMOCTH MEXIY
HCCIIEeyeMBIMHA  BEIMYMHAMH, OOBSICHATH IOJTyYCHHBIE pe3yJibTaThl H
(OpMyJIMPOBaTh BBIBOJBI C MCIIOJIB30BAHHEM HAYYHBIX MOHATHH, TEOPHIl U
3aKOHOB;

- copMHpOBaTh YMEHHS BBLICIATH CYLIECTBEHHBIC NPH3HAKH BHPYCOB,
KJICTOK TPOKAapHOT W DYKapHOT; OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpraHU3MOB, BU/IOB, OMOTEOLIEHO30B U HKOCUCTEM; OCOOCHHOCTU HPOLIECCOB
oOMEHa BELIECTB W NPEBPAICHHS SHEPIUM B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M 3HEPreTH4eckoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meiio3a,
OILUIOZIOTBOPEHHS, Pa3BUTHS M PAa3MHOXKCHUS, MHAMUBUIYAIBHOTO Pa3BHTHS
opraHu3Ma (OHTOTeHe3a), OOpbOBl 3a CyIIECTBOBAaHUE, ECTECTBEHHOI'O
orOopa, BHIO000pa30BaHUS, INPUCHOCOOJIICHHOCTH OPraHH3MOB K cpene
00MTaHMS, BIMSHNS KOMIIOHCHTOB 9KOCHCTEM, aHTPOIIOT'CHHBIX M3MEHEHHIT B
IKOCHCTEMaxX CBOCH MECTHOCTH, KpPYroBOpOTa BEIIECTB U IpEBpAIlCHUE
SHeprum B buochepe;

- c()opMUpPOBATH YMEHUs NMPUMEHSTH MMOJTyYSHHBIE 3HAHUS JUIST OOBSICHEHHS
OMOJIOTHYECKNX IIPOLECCOB W SIBICHUH, [UI NPUHATHSA IPAKTHYECKHUX
peIIeHUH B TOBCEIHEBHOM JKH3HH C IIENbI0 oOecreyeHHs 0e30MacHOCTH
CBOETO 3JI0POBbsI U 3/10POBbS OKPY’KAOIIHUX JIFOJEH, COONII0ICHHS 310pPOBOrO
o0pasa XM3HH, HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAIOIIEH MPUPOIHON
cpene; TMOHUMaHHWE  HEOOXOAMMOCTH  HCIOJB30BaHUS  JOCTHIKEHUH
COBpEeMEHHOH  Owomormu ®  OHOTEXHONOTHH ANl  PalOHAIBHOTO
HPHPOJIOTIONb30BAHNS; YMEHHE  HCIOJb30BaTh COOTBETCTBYIOIINE
apryMeHTBI, OWOJIOTMYECKYI0 TEPMHUHOJIOTMIO W  CHMBOJIUKY  JUIS
JIOKa3aTelIbcTBA POJCTBA OPTaHH3MOB Pa3HBIX CHCTEMAaTHYECKHUX TIPYIII;
B3aHMOCBSI3M OPTaHU3MOB U CpeJibl OOMTaHUs; eIUHCTBA YETIOBEYECKHX Pac;
HEOOXOIMMOCTH 3J0POBOTO 00pa3a J>KH3HH, COXpaHEHUS pPa3HOOoOpas3ws
BHIOB M OKOCHCTEM, KaK YCIOBHS COCYLIGCTBOBAHHS HPHPOIBI |
4eJIOBEYECTBa;

- cdopMUpOBaTh yMEHHs peliath OHOJOTMYECKHE 3aJadd, COCTaBISTH
IFCHOTUIMNMYCCKUE CXEMblI CKPCUIMBAHWA U1 Pa3HbBIX TUIIOB HACJICOOBaHU
NPHU3HAKOB y OPraHU3MOB, COCTABIISTH CXEMBI IIEPEHOCA BEIECTB M SHEPTHH
B J3KOCHCTEMaXx (uerm MMUTAaHUs, ITUIICBBIC CCTI/I), BBIABJIATE TNPUYUHHO-
CIIEZICTBEHHBIE CBSA3M MEXIY HMCCIEAYEeMbIMU OMOJIOTHUECKHMHU O0BEKTaMH,
NpOIeCCaMi U SIBJICHUSIMH; JeNaTh BBIBOABI M IPOTHO3bI Ha OCHOBaHHU
[NOJIYYCHHBIX PE3YJIbTATOB,

- chopmupoBaTh yMEHHS ~KPUTHYECKH  OLECHUBATH  HMH(OPMAIUIO
OMOJIOTHYECKOTO COZCP)KAHMS, BKIIOYAIOLIYIO IICEBAOHAYYHBIC 3HAHMS H3
pa3IMYHBIX MCTOYHUKOB (CPeAcTBa MAaccoBOHM HHGPOpPMALUH, HAy4YHO-




MOMyJSIPHBIE ~ MaTepuanbl); HHTEPIPETHPOBATH
COBPEMEHHBIX HCCIIE[0BaHUH B OWOJOTWH, MEAWINHE, OMOTEXHOJIOTHY;

STHYECKHE  aCIIEKTHI
paccMaTpuBaTh TJIOOAIBHBIE 3KOJIOTMYECKHE HPOOIEMBbl COBPEMEHHOCTH,
(opMHpPOBATE 10 OTHOIIGHHIO K HHUM COOCTBEHHYIO IO3UIHNIO, yMEHHUE
OLICHMBATh 3THYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHMI B obnacTu
OMOTEXHOJIOTUM M TEHETHYECKMX  TEXHOJIOTMH  (KIOHHPOBaHHE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANPaBICHHOE W3MEHEHHe T'eHOMa U
CO3/1aHUE TPAHCTCHHBIX OPIaHU3MOB);

- chopMHUpOBaTE YMEHUs CO3[aBaTh COOCTBEHHBIC NMHUCEMEHHBIC U YCTHEIC
cooOIIeHNsI Ha OCHOBE OHOJOTHUECKOH HHGOPMALUN W3 HECKOJIBKUX
HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh NOHATHHHBIHA anmapar OHOJIOTHY;

- YMeThb BBIIBHIATh THIIOTE3Bl, IPOBEPATh WX OIKCIIEPHMEHTAIHHBIMH
cpencrBamu, GOpMyIHPYS LENb UCCISOBAHMS, aHATM3UPOBATH MOy YCHHbIC
Pe3yJIbTaThI U eTaTh BBIBOIbI;

- NPUHUMATh Y4acTHE B HAyYHO-HCCIIEIOBATENICKON paboTe 1mo OHOJIoruy,
9KOJIOTHY U MEJUIMHE, IPOBOANMOI Ha 0a3e MIKOJIBHBIX HAayYHBIX OOLIECTB
U myOIIMYHO TPEACTABISITH MOJNYYCHHbIE Ppe3yJbTaThl HA YYEHHYECKHX

KOH(EPEHIHSIX pa3HOTO YPOBHS;

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
MHTEpIpeTannuy HHPOpMauK
¥ MH(QOpPMAMOHHBIE
TEXHOJIOTHH ISl BBIIOTHEHHS
3a1a4 npodheccuoHaNBEHON
JeSTeIbHOCTH

B 06nacTy IeHHOCTH HAayYHOTO IMO3HAHUS:

- ¢(hOpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKU U OOIIECTBEHHOI MPAKTUKH, OCHOBAaHHOTO HA JHAJIOTE KYJBTYD,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHME $3BIKOBOM M YHTAaTEIbCKOW KyJIbTYphl Kak CpelcTBa
B3aHMOJICHCTBUSI MLy JIIOABMH M TIO3HAHHS MUPA;

- OCO3HaHHE IIEHHOCTH HAay4YHOW JEeATENbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IEITeIbHOCT HHANBUYAIBHO U B TPYIIIE;
OBnajeHNe YHUBEPCAIbHBIMH YISOHBIMH T03HABATEIILHBIMU JCHCTBUSIMHU:

B) pabota ¢ uHpopMarmeii:

- BIAJCTh HaBBIKAMHU TOJIydeHHs HH(OpPMAIMU M3 HMCTOYHHUKOB DPa3HBIX THIIOB,
CaMOCTOSITENIHHO ~ OCYIIECTBIATH ~ TNOWCK,  AHAJM3,  CHCTEMAaTH3alHMI0 |
MHTEPIPETALio HHOPMAIIUK Pa3INIHbIX BUIOB U (GOpM MpeCcTaBICHHS;

- cO3/1aBaTh TEKCTHI B PA3NMYHBIX opMarax ¢ yueToM Ha3HaueHHs WHOOPMALMU U
LENeBOi  ayJuTOpHH, BBHIOMpas ONTUMAbHYIO (OpPMY TpEICTABICHHS |
BH3YyaJIM3allly;

- OLICHHMBATh JIOCTOBEPHOCTb, JICTHTUMHOCTh HH(OpPMAIUH, €€ COOTBETCTBHUE
IPaBOBBIM H MOPAJIbHO-ITUUECKUM HOPMaM;

- HCHOJIB30BaTh CPEACTBA HHPOPMAIOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
PCIICHNN KOTHUTHBHBIX, KOMMYHMKATHBHBIX ¥ OpraHM3aLMOHHBIX 3a1aqy C

coOyofgeHreM TpeOOBaHUH HPrOHOMHMKH, TEXHUKH O€30MacHOCTH, T'HTHEHBI,

- chopmupoBath nHdopmarmio
OGUOJIOTHYECKOTO CO/IepPIKAaHMS, BKIIOYAIOUIYIO TICEBAOHAYYHBIE 3HAHMS H3
pa3NMYHBIX HCTOYHUKOB (CpPeIcTBa MAaccoBOil HMH(poOpMaiu,

YMEHUS  KPUTHUYECKH  OLIEHUBATh
Hay4HO-

MOMYJISIPHBIE ~ MAaTEPUaNbl);  MHTEPIPETHPOBATH  ITHUCCKHE  ACTICKTHI
COBPEMEHHBIX UCCIIEI0BaHMI B OMOJIOTHH, METUIINHE, OMOTEXHOJIOT U

- MHTEPIPETHPOBATh ITHYCCKUE ACIEKTHI COBPEMEHHBIX HCCICIOBAHUI B
Omoyloruy, MeAWIMHE, OWOTEXHOIOTHUH; paccMaTpUBaTh TJI00AJBHEIC
9KOJIOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOILICHHUIO K
HUM COGCTBGHHy}O MO3HIINIO, ymel-me OLICHUBATh JDTHUYCCKHUEC aCIICKThI
COBPEMEHHBIX HCCIICOBaHUi B 00JACTH OMOTEXHOJNIOTMH M TEHETHYECKUX
TEXHOJIOTHi (KJTOHUpOBaHUE, HCKYCCTBEHHO® OIJIOZIOTBOPEHHE,
HAIpPaBICHHOE U3MEHEHNE TEHOMA M CO3/IaHHe TPAHCT€HHBIX OPTAaHU3MOB);

- chopMUpOBaTh YMEHHUs CO3[aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC
COOOIIEHUsI HAa OCHOBE OHONOrHYeCKOi WH(GOPMAIUK U3 HECKOJIBKUX

HUCTOYHUKOB, 'PaMOTHO UCIIOJIB30BaTh TOHATUHHBIA arrmapar OuoIornKn




pecypcocOepekeHnsi, MPaBOBBIX M OTHYECCKAX HOPM, HOPM HH(POPMAIMOHHON
0€30MMacHOCTH;

- BIIaJIeTh HABBIKAMHU PACIIO3HABAHWS W 3alMThl MHQOPMAIWH, HHPOPMAIHOHHOMN
0€30MacHOCTH JINYHOCTH

OK 04. SddexTrBHO
B3aUMOJICHCTBOBATh u
pabotaTh B KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTU U CaMOOIIPECICHUIO;
-OBJaJICHUE HAaBbIKAMU Yy4eOHO-MCCIEOBATENbCKOM, MPOSKTHOM M COIMAIBHON
JIeSITEeNBbHOCTH;

OByaieHUe YHUBEPCATbLHBIMM KOMMYHHKATUBHBIMH JleliCTBUSIMU:

0) coBMeCTHas1 1eITeIbHOCTD!

- TOHMMAaTh M HCIONB30BaTh IPEHMYIIECTBA KOMAaHIHOW W HHIWBUIYaIbHOH
paboTsr;

- IPUHUMATB 1IEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBUS O €€ JOCTHXKEHHIO: COCTABIATH IUIaH NEHCTBHM, pacnpenensiTh poiu ¢
Y4eTOM MHEHUH Y4aCTHHKOB 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

- KOOPJIWHUPOBATh U BBINOIHATH PabOTy B YCIOBHUSIX PEaTbHOTO, BUPTYalIbHOTO U
KOMOWHHMPOBAHHOTO B3aHMMOEHCTBHS;

- OCYILECTBIIATH MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX CUTyalUsX,
HPOSBIISATH TBOPUIECTBO U BOOOPaKEHHUE, OBITH HHUIHATHBHBIM

OnJiaeHUEe YHUBEPCAJbHBIMH PeryJsiTHBHBIMH CHCTBHSMM:

I') IPUHSATHE cefsl M IPYTHX JII0Jeii:

- NPUHMMATh MOTHUBBI M apryMeHThl JOPYTUX JIOJeH IpU aHalIu3e pe3ysbTaToB
JIeSITeNbHOCTH;

- IPU3HABaTh CBOE MPABO ¥ MPaBO APYTHX JIIOAEH Ha OMNOKY;

- pa3BUBATh CIOCOOHOCTH MOHMUMATh MUP C HO3ULIUH APYTOTrO YeJIOBeKa

- chopMHpOBaTE YMEHUs CO3JaBaTh COOCTBEHHBIC NMHCEMEHHBIE M YCTHEIC
COOOIICHUsT HAa OCHOBE OHOJIOTMYECKOH WH(OpPMamMU U3 HECKOIbKUX
HCTOYHUKOB, I'PAMOTHO HCIIOIb30BaTh HOHATHHHBIHA armapar OHOJIOTHY;

- YMEThb BBIIBHIaTh THUIOTE3Bl, IPOBEPATh WX IKCIEPHUMEHTAIBHBIMU
cpencTBamH, (GopMyIIHpyst Lellb HCCIeI0BaHMs, aHATM3HPOBATh ITOTyUYeHHBIE
Ppe3yJIbTaThI U JeTaTh BBIBOIbI;

- IPUHUMATh y4JacTHe B HayYHO-HCCIIEA0BATENbCKON pabore mo Ouonoruy,
9KOJIOTHH U MEJUIMHE, IPOBOANMOI Ha 0a3e IIKOJIBHBIX HAayYHBIX OOLIECTB
U TyOIUMYHO TPEACTABIATH MONydYEHHbIE PE3YyNbTaThl HA YYEHHYECKHX
KOH(EPEHIUAX Pa3HOTO YPOBHS

OK 07. ConeiicTBOBaTH
COXPaHEHUIO OKPY>KaloIeH
Cpelbl, PecypcocOepeKeHHIO,
TIPUMEHSTH 3HaHUS 00
HU3MCHCHHH KJIMMarTa,
TIPUHIHAITEL OEPEIKITUBOTO
MPOU3BOACTBA, 3PPEKTHBHO
JIeliCTBOBATh B
Ype3BBIYAHBIX CUTYAIUIX

B 06,1acTH 3K0I0rHYECKOr0 BOCIUTAHMS:

- c(OpPMHUPOBAHHOCTH HKOJOTHIECKOH KyIbTYpPBI, IOHUMAHHUE BINUSHHS COLHATBHO-
SKOHOMMYECKUX IIPOLIECCOB Ha COCTOSIHHE MPUPOJHONH U COLUAIBHOM Cpelsl,
OCO3HaHHUE TTI00ABHOTO XapaKTepa YKOIOTHYECKUX MpobreM;

- IUITAHMPOBaHME U OCYILIECTBJIECHHE JAECTBUII B OKpy’Karolled cpelne Ha OCHOBE
3HaHU LeJIel yCTOWYMBOrO Pa3BUTHS YEI0BEYECTBA;

AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCALUX BPel OKPYKaIOLIEH cpele;

- YMCEHHUE IIPOrHO3UPOBATH HGGJ’[aFOHpMﬂTHble OKOJIOTHYECKUEC TIOCJICACTBUA
OpEANPUHUMAEMBIX JEHCTBUH, IPEIOTBPAILATh UX;

- pacClIMpE€HUEC ONbITA ACATECIIBHOCTU 9KOJIOTHYECKOI HarpaBJICHHOCTH,

- OBJIAJICHHE HAaBHIKAMH y4YeOHO-MCCIIE0BATENbCKOH, MPOEKTHOW M COIMANbHOI
JIeSITebHOCTH

- BJJeTh CHUCTEMOH 3HaHMiI 00 OCHOBHBIX METOJAaX HAay4YHOTO MO3HAHWUS,
UCHOJIb3YeMbIX B OHOJIOTMYECKMX HCCICIOBAHUSX JKUBBIX OOBEKTOB H
9KOCHCTEeM (OMHCaHUe, U3MEPEHUE, MPOBEACHNE HAOIIOCHHU); CIIocoOamMu
BBISIBJICHHS U OLICHKH aHTPOIIOTCHHBIX H3MEHEHHUIT B IPHPOJIE;

- YMETH BBIABJIATH OTJIMYUTEIIbHBIC IIPU3HAKK XKUBBIX CUCTEM, B TOM YHCJIE
rpubOB, PacTeHH, KUBOTHBIX M YEIOBEKa; MPHCIIOCOOIEHHOCTh BHIOB K
cpene 06I/ITaHI/IH, a0MOTHYECKUX U 6I/IOTI/IquKI/IX KOMIIOHCHTOB 3KOCHCTEM,
B3aMOCBSI3€H OpPraHU3MOB B COOOIIECTBAX, AaHTPONOI€HHBIX M3MEHEHHH B
9KOCHCTEMAaX CBOCH MECTHOCTH;

- YMETh BBIACJATH CYLIECTBEHHBIC INPU3HAKU 6PIOJ'[0FI/1"ICCKI/1X IpOLECCOB:
oOMeHa BemiecTB (METabONM3M), WHPOPMAIMK W TpPEBpaIlCHHUS SHEPTHUH,
OpoXxeHHs1, aBTOTPO(HOT0 M TeTepoTpOGHOro TUIOB MUTAHMS, POTOCHHTE3A
U XEMOCHHTE3a, Meiio3a, sMOpHoreHesa,

MUTO34a, raMeTorcHesa,

HOCT3M6pI/IOHaJ'II>HOFO pa3BuTHA, Pa3MHOXKCHUA, WHIUBUYAJIBHOT'O

pa3BUTHSA OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TEHOB, TETEpPO3HCa;




JEUCTBUH MCKYCCTBEHHOTO O0TOOpa, CTaOMIM3HPYIOINETo, IBHXKYIIETO U
Ppa3phIBAIOLIETO €CTECTBEHHOTO otbopa; JJI0NaTPUYECKOrO u
CHMIATPUUECKOTO BUI000PA30BaHUs; BIMSHHS ABIKYIIMX CHJI 3BOJIOLUH
Ha TeHO(OHI TMOIMYJHIUN; IPUCIOCOOIEHHOCTH OPraHU3MOB K cCpefe
oOHTaHuUs, YepPeAOBaHNs HAIMPABICHUH 3BOJIIOINH; KPYTOBOPOTA BEIECTB H
MOTOKA YHEPTUHU B SKOCHCTEMAX

TIK 2.1. OpFaHI/ISOBBIBaTI) BXOIHOM KOHTPOJIb Ka4e€CTBa M 0E30MacCHOCTH MOJIOYHOTO CBhIpbsI W BCHOOMOTaTCJIbHBIX KOMIIOHEHTOB, YIAKOBOYHBLIX MaTEpHaJIOB, HpOI/I3B0Z[CTBeHHI>II71 KOHTPOJIb

nony}abpHKaToB, TapaMeTPOB TEXHOJIOTHYECKUX IIPOLECCOB U KOHTPOJIb Ka4€CTBA TOTOBOI MOJIOYHOM NPOJYKIUH.

1K 2.2. KoHTpoarpoBaTk NPOM3BOACTBEHHbBIE CTOKH U BEIOPOCHI, OTXOABI IIPOU3BOJICTBA, IIPUTOAHBIC U HEIPUTOHBIE JUIS JadbHEHIIel IPOMBIIUICHHON ITepepaboTKH.
TIK 2.3. IIpousBoauts 1abopaToOpHBIE HCCIIEAOBAHNS Ka4eCTBA U OE30MACHOCTH MOy(abpHUKaTOB U TOTOBBIX MPOIYKTOB B MPOLIECCE MPOU3BOICTBA MOJIOYHON MPOTYKIIHH.
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2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTeILHON THCIUIIIMHBI

2.1. O6beM TUCHUILITHHBI M BUIbI Y4eOHO# padoThI

Bujg yue6Hoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 144
B T.4.

OcHOBHOe cofiep:KaHue 112
BT. 4..

TEOPETUYECKOE 00yUCHHUE 68
MPaKTUICCKHUE 3aHATHS 32
nabopaTOpHBIE 3aHATH 12
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COlep:KaHMe (Colep:KaHue NPUKIATHOTO 24
MOJYJIs1)

TeopeTHdYecKoe 00ydeHune 8
MPaKTUICCKHUE 3aHATHS 14
nabopaTOpHBIE 3aHATH 2
KonTposabHbIe padoThl 6
JIA®DPEPEHIIMPOBAHHBIN 3AYET 2
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2.2. TeMaTH4eCcKUi MJIaH U COJIePKAHNE THCIHITAHBI

Dopmupy
HaumeHnoBanue Copep:xaHue yuedOHOro MaTepuaJia (0CHOBHOe H MPodeccHOHATBLHO-OPUEHTHPOBAHHOE), 1a00paTOPHBIE H MPAKTHYECKUE 3aHATHS, Ob0bem | emble
pa3iesioB U TeM NPHUKJIATHON MOAYJIb (IPH HAJTMYMH) YacoB |KOMIIETEH
HHH
1 2 3 4
Paznen 1. KieTka — cTpyKTYpHO-(pyHKIHOHAJIbHAS €IMHUIA )KUBOTO 36
Tema 1.1. OcHoBHOe coxep:kaHue 2
buonorusa kak Hayka | Teopernyeckoe o0y4yeHue: 2
Buonorus kak Hayka. CBsi3b OMOJIOTHH C IpyTUMHU HayKaMu: OHoxumusi, Onodusuka, 6MoHuka, renoreorpadus u np. Posib 1 MecTo OGuonoruu B OK 02
(hopMHpOBaHMH COBPEMEHHOW HAay4YHOI KapTHHBI MUpa. 3HaUeHHEe OMOIOTHYECKUX 3HaHUH. VcTopust Orosoruy. 3HaueHHe UTOJIOTUH ISt
pa3BUTHUsI OMOJIOTHU M TIO3HAHUS TPUPOABL. METOAbI IUTOJIOTHU: MUKPOCKOIHS, XpoMaTorpadus, 3eKTpodopes, METO] MEUSHBIX aTOMOB,
muddepennnansHOe NEHTPUPYTHPOBAHNE, KyJIbTypa KIETOK
Tema 1.2. O0mas OcHoBHOE coep:kanue 2
XapaKTepUCTHKA Teopernueckoe o0yuenue: 2
KH3HHA PazHooOpa3zue 6nocucrem. Opranuzanus OHOJIOTHYECKUX CHCTEM. Y POBHH OpraHU3aliy OMOCHCTEM: MOJICKYJISIPHO-TeHETHUECKHI, OPraHOUTHO- OK 02
KJIETOYHBIN, OpraHN3MEHHBIH, TTOITyJIIIIMOHHO-BUI0BOH, 3KOCHCTEMHBIH (OnoreoneHoTndeckuii), 6nocdepusiii. Haykn, nzyqaroniye
O6uonorndeckne 0ObEKTH Ha Pa3HBIX YPOBHSIX OpraHu3anuy xu3HU. OOImas xapakTepuCcTHKa )KU3HH, CBOIMCTBA XKUBBIX cucteM. [Ipomeccsl,
MPOHUCXOAMINE B OHOCHCTEMaX
Tema 1.3. OcHoBHoOe coep:kaHue 6
Buosornyeckn Teopernueckoe o0ydenne: 2
BAKHBIE XHMUYECKUE | Xy pgeckuil COCTAB KIETKH. Heoprannyeckne BENECTBA KIETKH, UX OHOJIOTHYECKAS POJIb.
COCTHHEHMS Oprannyeckue BENECTBA KIETKH. brosornueckne nonumepsl. benku. CTpykTypa n GyHKIUH GENTKOBON MOJEKYIIBL. DEPMEHTHI, IPUHIIUI HX
JIeHcTBUS. YTIIeBobl. buonorunuecknue QyHKIIUU YTIIEBOIOB.
Jlummuer. O0muit mwan crpoenuns. ['unpodmibHo-runpodoOHbIe cBolicTBa. Kimaccudukarys nmunuaos. bruonornueckune pyHkunu munuaos. ATO.
Crpoenue monekynsl AT®. buonornueckue ¢pynkimu AT
IIpakTHyeckne 3aHATHS: 2 OK 01
Poie 6enKoB, YITIEBOIOB 1 )KHPOB B OPTaHU3ME YeJIOBeKa. BUTaMUHBI 11 OMOIOTHYECKH aKTUBHBIE TOOABKH, UX 3HAUCHHE B )KU3HU OpPraHU3Ma 2 OK 02
yenoBeKa. | nmo- u aBUTaMUHO3BI MX TOCIEACTBUS. [IpeicTaBieHie yCTHRIX COOOIEHUH ¢ IPEe3eHTAINeH, TIOATOTOBICHHBIX MO TIEPETHIO OK 04
MCTOYHHMKOB, PEKOMEH/I0OBAHHBIX IIPETI0IaBaTelieM
JlabopaTopHble 3aHATHSA: 2
JlaGoparopnas pabota “Omnpenenenue Butamuaa C B MPOITyKTaxX MATAHUS
[ToaroroBka BapHaHTOB ONBITA, HAOTIOJCHNE 32 KAUECTBEHHBIMU PEAKINSIMH, 3aMI0JIHEHNE Pabouei TaOIuIbl, THTEPIPETALHS HAOII01aeMbIX
SIBIICHUH, ()OPMYITHPOBAHIE BEIBOOB 2

JlaboparopHnas pabora «I 'uapodunsHO-TuAPOGOOHBIE CBOIICTBA JIHMITHIOB
[MoaroroBka BapraHTOB OIBITA, HAOIIOICHNE U3MEHEHHS PACTBOPUMOCTH JIMIIUIOB, 3aII0JIHEHNE pabodeil TabIMIbl, HHTEPIIpeTalus




HaOIIOTaeMBIX ABIICHUN, (OPMYIHPOBAaHHUE BEIBOJOB

Tema 1.4.
CTpyKTypHO-
(pyHKuHOHATBbHAS
Opranu3anus KJIeToK

OcHoBHOe coep:kaHue

Teoperuueckoe odyueHue:

Knerounas reopus (T. llIBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KIIETOUHOM Teopuu. THIIBI KIETOK:
SyKapuoTHUYeCcKas 1 npokapuoTnueckas. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK DYKapuoT (PaCTUTENBHOM, )KUBOTHOM, TpuOHOIT). CTpoeHue
MIPOKapHOTHYECKOU KiIeTKH. OCOOEHHOCTH CTPOEHUS reTepoTpodHOM U aBTOTPO(HON MPOKapHOTHYECKUX KiIeToK. CTpoeHHe IIa3MaTHYeCKOH
MeMOpaHbl. TpaHCHOpPT BelecTB Yepe3 IU1a3MaTH4ecKyto MeMOpaHy: NaCCUBHBIM M aKTHBHBINA. DHAOINTO3: TMHOIUTO3, (haronuros.
Ox3o1uTo3. O0omoUKa Ui KieToYHas cTeHka. CTpyKTypa U (pyHKINH KIETOYHOW CTEHKH PAacTeHUH, TprOOB

Hutommaszma. [{uto3omb. Lurockener. OmHOMEMOpaHHBIE OPraHOMABI KIIETKH: dHAoIIa3MaTdeckas cethb (JI1C), ammapat "ompmxw,
JTN30COMBI, IEPOKCUCOMBI, BAKYOJI PACTUTENBHBIX KIIeTOK. CTpoeHHe 1 (yHKIIMHA OJHOMEMOPAHHBIX OPTaHOUIOB KIIETKH. KJIeTOUHBIH COK.
Typrop.

[ToyaBTOHOMHBIE OPTaHOMIBI KJICTKHA: MUTOXOH/IPHH, IJIACTH/IBI: XJIOPOILIACThI, XPOMOILIACTBI, JICHKOIIACTBI, UX CTPOCHUE U (DYHKIIUH.

. OK 01
SInepHblii annapaT KJIETKH, CTPOSHHE U (QYHKIHUH. OK 02
HememOpaHHbBIE OpraHOMIBI KIETKH: PUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIH LeHTp. OpraHou/bl IBMIKEHHS: PECHUYKU H )KI'YTHKH. CTpoeHne OK 04
U QyHKINY HeMEeMOPaHHBIX OPTaHOMIOB KIIETKH
JlabopaTopHble 3aHATHA:
JlabopartopHras pabdota «CTpoeHHE KIETKH (PaCTCHUs, )KUBOTHBIE, TPHOBI) M KIIETOYHbIEC BKITIOYCHHUS (KpaxMall, KaApOTHHOWIBI, XJIOPOILIACTHI,
XPOMOIUIACTBHI)»
[TpnoGperenue onbITa IPUMEHEHNS TEXHUKH MUKPOCKOITMPOBAHHS ITPU BBITIOJIHEHUH J1a00paTOpHBIX paboT. [loAroToBKa MUKpOIIpenapaTos,
HaOJII0IeHHE ¢ TOMOIIBI0 MUKPOCKOIIA, BEISIBICHHE PA3IHUUN MEXKAY U3y9aeMbIMU 00bEKTaMU, HHTEPIPETAns HAOII0JaeMBIX SBICHUH,
(hopMyIHpPOBaHUE BHIBOIOB
JlaGoparopnas pabota «IIpoHuiiaeMmocTh MeMOpaHsbI (T1a3MOJU3, AETIIIA3MOJIN3)»
ITpuobpeTenue onbITa MPUMEHEHNS TEXHUKH MUKPOCKOIIMPOBAHUS ITPH BBITIOJIHEHUH J1a00paTOpHBIX padoT. IloaroroBka MUKpoOIIpenaparos,
HaOJII0IeHHE ¢ TOMOIIBI0 MUKPOCKOIIA, BEISIBICHHE PA3IUUUN MEXKAY U3y9aeMbIMU 00bEKTaMH, HHTEPIPETans HaOII0JaeMBIX SBICHUI,
(opMyIIMpOBaHHE BHIBOIOB
Tema 1.5. OcHoBHOe coep:kanue
CTpyKTypHO- TeopeTnyeckoe o0yueHue:
(OVEINTUTOREN TSN CrtpoeHne XpoMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE 1 HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIOWAHBIA U TUTUIOUIHBIN HAOOD.
(haxropbl Hyxurennossie kucnotsl. JIHK u PHK. Ctpoenne HyknenHOBBIX kKuciioT. Hykneotuasl. KoMmmiemMmeHTapHbIe a30THCTRIE OCHOBaHUS. [IpaBmiio OK 01
Hac/1eICTBEHHOCTH Yapradda. Crpykrypa JJHK — nBoiinas cnimpans. Mectonaxoxaeane u ouonorndeckue ¢pyaxnnn JJHK. JJHK-skcneptu3za. Buast PHK. OK 02
Oynkuuu PHK B kietke
IIpakTnyeckue 3aHATHS:
Pemenue 3ana4 Ha onpeneneHue NOCIEA0BAaTEIbHOCTH HYKICOTUI0B
Tema 1.6. OcHoBHOE coep:kaHue KO0l
IIpoueccor Teopernueckoe o0yueHue: gK 82

MATPHYHOI'O CUHTE3a

Matpuunstii cuate3 JIHK — permukanus. [puanumnsr perumkanun JJHK. Mexanusm perumnkanuu JIHK. Pemmapamus JIHK (nmoperiekatuBnas,
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MoCTpeIUIeKaTHBHAs ). Peakiy MaTpuaHOTO CHHTE3a. [IpHHINTT KOMIUIEMEHTapHOCTH B peakiusax MarpudHoro cuaTte3a. JJHK u reHsr.
I'eneTmaeckuii kox, ero cBoiictBa. Tpanckpumuus — Matpuunbiil cuHTe3 PHK. Tpancmsamnus u e€ stansl. Ycmosus 6nocuaTe3a 6enka. CTpoeHne
1-PHK 1 kogupoBanue aMHHOKUCIOT. Pois prdocom B OHocuHTE3e Oeka

IIpakTnyeckue 3aHATHUS: 2
Pemenue 3amau Ha onpeiesieHHE MOCIEI0BATEILHOCTH AaMHUHOKHCIIOT B MOJIEKYJIe OeJika.
Pemenne 3a1auy Ha onpeiesieHHE MOCIEJ0BATEIbHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oellka B Ciyyae U3MEHEHHS MIOCIIEI0BATEILHOCTH
Hyxseorunos JJHK
Tema 1.7. OcHoBHOe coxep:kaHue 4
Heknerounsie Teopernueckoe o0yuenue: 2
(dopmblI KU3HK Bupycsl — HeksieTouHble (hOPMBI XKHU3HU M 00IHraTHbIC Tapa3uTbl. CTpOEHHE MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepHOGaros.
Kusuennsriit ukn JJTHK-conepskamux Bupycos, PHK-conepskamux Bupycos, 6akrepuodaros. BUY, rematut yenoseka. OK 02
Bakrepun. O6mas xapakrepucruka. [lonstue mramm. Bupycsl u 6akTepun: CXOACTBa U pa3inyus OK 04
IIpakTHyeckue 3aHATHUS: 2
Bupychsie u 6akTepuanbHble 3a001eBaHus. OOIIIE TPUHIUITEI UCTIOIb30BAHMS JIEKapCTBEHHBIX BeniecTB. OCOOEHHOCTH TPUMEHEHHS 2
AHTHOMOTHKOB.
[IpencraBneHne ycTHBIX COOOIIEHUH € IPE3EHTALMEH, TOATOTOBICHHBIX IO MIEPEYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX IIPENOJaBaTeNIeM
Tema 1.8. OcHoBHoOe coep:kanue 4 OK 02
OOMeH BelmecTs 1 Teopernueckoe o0yueHue: 4
NnpeBpaleHue ACCUMUJISIIIAS U TUCCUMUJISLIUS — JBE CTOPOHBI MeTabom3ma. Triiel 0OMEeHa BEIIECTB: aBTOTPOMHBINA U reTepoTPOGHbIN, a9pOOHBIH 1 2
JHEpPrum B KJIeTKe aHa’pOOHBIN. DHEepreTuyeckoe obecrneueHne KieTku: npespamieane AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapakTep peakiuit
KJIETOYHOTO MeTa0oJIm3Ma
[epBu4HEI CHHTE3 OpraHUYECKHUX BemecTB B KieTke. [Imactnueckuit ooMeH. @otocuHTe3. XeMocHHTe3. AHa’pOOHBIN SHEPTreTHICCKHIA 2
oOMeH. AHaspoOHbBIe OpraHu3Mbl. bposkeHne, aBTOTpOQHBINA 1 reTepoTpOo(HBIN THII MUTAHUA. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI
OMOTEXHOJIOTHH. DTambl SHEpreTHIecKoro ooMeHa. ['nmkonus. bruonornueckoe okuciIeHNe, MM KIETOYHOE JIbIXaHUE
Tema 1.9. OcHOBHOE coiep:kaHne 2
7Ku3HeHHBbIH UK Teopernueckoe o0yuenue: 2
KjaeTkd. Muros. Knetounsrii miuk, ero nepro sl U peryisanus. [lepnoasr uaTepdass ux ocodeHHocTH. JuddepeHnmalus KIeTKH | apecT KISTOYHOTO [UKJIA. OK 02
Meiio3 Henenne kiaetkn — MuTo3. CTaguu MUTO3a U IPOUCXOAAIIHe nponeccsl. Kapnoknnes n nutokuHe3. buonornyeckoe 3HaueHne MuTo3a. Meios — OK 04
peayKiroHHoe fenenue kiueTkd. Ctaaun meios3a. Meilo3 — ocHOBa oJI0BOro pa3MHokeHHs. [loBeaeHue xpomocoM B Merose. Kpoccunrosep.
Bronornaeckuii cMbica Meiio3a. D dexTsl Merio3a. Meiio3 B )KM3HEHHOM IUKJIE OPTaHU3MOB
KonTponbnas padora 2
MonekynsipHblil ypOBEHb OPTraHU3aLUU KUBOTO
Pa3nen 2. CtpoeHue U GyHKIMH OpraHu3Ma 44
Tema 2.1. Conep:xanue 6 OK 02
Crpoenne opranusma | IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHME TEOPETUIECKOT0 00y YeH s 4 OK 04
Opnnoknerounsle opranu3Mbl. KononuanbsHbele opranu3Mbl. MHOTOKJIETOYHBIE OpraHU3Mbl. B3auMocCBs3b yacTeil MHOTOKJIETOYHOTO OpPraHU3Ma. 4 K2
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@ynxnust. Oprassl ¥ CHCTEMBI OPTaHOB. ATnapaThl OpraHoB. ['oMeocTas opraHu3Ma U €ro nojAepKaHue B IPOIECCE KU3HEACATCIHHOCTH.

OyHKIIMOHAIBHAS CHCTeMa OpraHoB. TkaHU pacTeHni. TKkaHM KUBOTHBIX U YenoBeka. OpraHsl pacTeHuil. OpraHbl H CHCTEMBI OPTaHOB
KMBOTHBIX U YEJIOBEKa. 3HAUCHNE OTIOPHI, IBIKCHHS, TUTAHUS, IBIXaHUS, TPAHCIOPTA BEIIECTB, BBIACICHHS, 3alIUTh. 3HAUYCHUE MPOSBICHU
pa3apakuMOCTHU U PETYIISIIUU

st npodeccuii/crienuaibHOCTEN, CBA3aHHBIX ¢ 00bEKTOM n3yueHus “KuBoTHbIE” TeopeTHyeckuii MaTepua Temsl “CTpoeHne opraHusma’”
n3y4aercst yriiyOJIeHHO Ha pUMepe OPraHU3MOB KHUBOTHBIX. TKaHH, OpraHbl M CUCTEMbI OPIaHOB PACTEHHUH M YEJIOBEKa paccMaTpUBarOTCs
0030pHO

OcHoBHOE coep:KaHHE NPAKTHYECKOr0 3aHATHA: 2
Teopus kIoHANTEHO-ceNeKTUBHOTO MMMYyHHTeTa [1. DOpimxa, V.J. MeunukoBa. MH(peknnoHHbIE 3a001eBaHNs U dHAeMus. Bakueitmme 2
SMHAEMHUH B HCTOPUH YeJloBeUecTBa. BakuHanms kak npoduakTuka HHQYEKIIMOHHBIX 3a00JIeBaHNi.
[IpencraBneHne ycTHBIX COOOMIEHUH € MPE3EHTAINEH, TOATOTOBICHHBIX TI0 MIEPEYHI0 HCTOYHHUKOB, PEKOMEHIOBAaHHBIX MPEIOIaBaTeIeM
Tema 2.2. Conepikanue 2
@opMBI IIpodeccHnoHATBHO-OPMEHTHPOBAHHOE COJlEPAKAHNE TEOPETHYECKOT0 00yYeHH 2
PasMHOKCHUS ®DopMBI pa3MHOKEHHUS OpPraHU3MOB. bectonoe 1 moroBoe pa3MHOXKEHHE. BHITBI 6ecIionoro pa3sMHOKEHHS: IPOCTOE JISJICHIE HAIBOE, OK 02
OpraHu3mMoB MTOYKOBAHKE, pa3MHOKCHHUE CTIOPAaMH, BETeTaTHBHOE pa3MHOXKEHHUE, (hparMeHTaIs, KJIoHupoBanne. [1ooBoe pa3MHOXKCHHE. 2 IK2
s mpodeccuit/crienmaabHOCTEH, CBSI3aHHBIX C 00BEKTOM H3y4ueHHs “JKUBOTHBIE” TCOPETUIECKUI MaTepral TeMbI “@OpMBI pa3MHOKCHHUS
OpraHu3MOB” U3y4aeTcs YIriyOJeHHO Ha IpUMEpe OPraHn3MOB )XKUBOTHBIX. Pa3MHO)XKEHHME pacTeHHH 1 YelI0BEKa pacCMaTpHUBAIOTCS 0030pHO
Tema 2.3. OcHOBHOE coliep:kaHue 4
OnTorenes Teopernueckoe o0yuenue: 4
JKMBOTHBIX H I'ametorenes y »uBOTHBIX. CriepMaTorenes u ooreses. CTpoeHHe MONIOBBIX KiIeTOK. OmIoq0TBOPEHHE M SMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. 2 OK 02
YejI0BEKa [NapreHorene3. OMOproreHes (Ha mpuMepe naHIeTHuKa). Ctaanu sMOprorenesa OK 04
Pocrt n pazsutne xuBoTHBIX. [locTamOpronansHelii nepuoa. [Ipsimoe u HenpsiMoe pasButre. Pazsutne ¢ MetaMopo30M y 6eCrIO3BOHOYHBIX U 2
TI03BOHOYHBIX )KUBOTHBIX. CTaIn¥ MOCTIMOPHOHAIBHOTO Pa3BUTHS y dKHUBOTHBIX U YesioBeKa. [lepnosipl oHTOreHe3a yenoBeka. buonornueckoe
cTapeHHe U cMepTh. [ epoHTONIOrNs
Tema 2.4. OuTorene3 | OcHOBHOe coepKAHUE 2
pacTeHui Teopernueckoe o0yueHue: 2 OK 02
I'amerodut u cnopo¢ut. PazmMHOXeHHE U pa3BUTHE BOJIOpOCiIel. Pa3MHOXKEHNE U pa3BUTHE CIIOPOBBIX pacTeHHH. Pa3MHOXKeHNE U pa3BUTHE OK 04
ceMeHHBIX pacTeHuil. Poct. Ileproasl oHTOrE€He3a pacTeHuil
Tema 2.5. OcHoBHble | OCHOBHOE coep:KaHUE 2
MOHSATHS TeHETHKH Teopernueckoe o0yuenne: 2
I'eHeTHKa KaK HayKa O HACJIEJCTBEHHOCTH ¥ U3MEHUYMBOCTH OpraHn3MOB. OCHOBHBIE TEHETHYECKHIE MOHATHUS ¥ CUMBOJIEL. ['eH. ['eHoTHII. OK 02
®eHoTHIl. AleNbHBIE TeHBI. ATbTepHATHBHBIC IPU3HAKU. JIOMUHAHTHBIN M pelleCCUBHBIN MPU3HAKK. I '0oM0O3UTroTa 1 reTepo3urora. Yncras
maus. ['nbpuapl. OCHOBHBIE METOBI TEHETHKN: THOPHUIOIOTHUECKNH, IUTOJIOTHIECKUE, MOJIEKYIISIPHO -TEHETHIECKIE
Tema 2.6. OcHOBHOE coep:kaHne 4 OK 02
3akoHOMepHOCTH Teopernueckoe o0yuenne: 2 OK 04
HacCJIeJ0BAHUSA 3akoHOMepHOCTH 00pa3zoBaHust ramet. 3akoHsl . Menaens: Monorubpuanoe ckpemusanue. [1paBuio 1oMUHUPOBaHUS. 3aKOH eIMHOO0pa3us K2
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MIEPBOTO MOKOJICHHS. 3aKOH paclIeIUICHHs IPU3HAKOB. LluTomornieckie 0CHOBBI MOHOTHOPHIHOTO CKpeInBaHus. | NI0Te3a YNCTOTHI raMeT.
Ananmsupyromee ckpemuBanue. JJurnopuaHoe cKpemnBaHye. 3aKOH HE3aBUCHMOTO HACIEAOBaHUS MTpHU3HaKoB. [lomurnOpuanoe
HacJIEeJOBaHHUE U €TO 3aKOHOMEPHOCTH

HpO(l)eCCl/IOHaJILHO-OpI/IeHTI/lPOBaHHOC COoIepPKAHUC TPAKTHYECCKOIO 3aHATHUSA:

Pemenue 3amau Ha OIPCACIICHUE BEPOATHOCTH BO3SHUKHOBCHHWA HACJICACTBCHHBIX IPU3HAKOB NP1 MOHO-, 1U-, HOJ'II/IFI/I6pI/I,Z[HOM u
AHAJIU3UPYIOLIEM CKPCIIMBAHUU, COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUSA

st npodeccuii/crienaibHOCTEN CBSI3aHHBIX ¢ 00bEKTOM H3y4eHHs “YKUBOTHBIE” HEOOXO UM OA00p reHETHYECKUX 33/1a4 Ha OIIpeieIeHue
BEPOSITHOCTH HACIIEACTBEHHBIX MPU3HAKOB NIPH MOHO-, AW-, TOJIMTHOPUIHOM M aHAIH3HPYIOIIEM CKPEIINBAaHUN Y JKUBOTHBIX

Tema 2.7.
B3aumopeiictBue
TeHOB

OcHoBHoOe coep:xaHue

TeopeTnyeckoe o0yueHue:

I'enorun kak nenocrHas cucreMa. MHOXECTBEHHOE ieicTBHE TeHOoB. 1lnelioTponust. MHOKeCTBEHHBIN ajuiennsM. B3auMmozeiicTBue amienbHbIX
redoB. KogomuHupoBanue. BzanmoseiictBue HeanensHbIX reHoB. KomiuiemeHTapHoCTh. Onmcras. [Tonumepus

IpodeccuoHaNbLHO-OPUEHTHPOBAHHOE COTEPIKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3a7a4 Ha ONpeACJICHUC BEPOATHOCTU BOSHUKHOBCHU HACIICACTBCHHBIX MIPU3HAKOB IIPU PA3JIMYHBIX TUIIAX BSaHMOHeﬁCTBHH T'CHOB,
COCTABJICHUC I'CHOTUIINYCCKUX CXEM CKPCHIUBAHUS

* Jlost mpodeccuit/crienmaabHOCTEe! CBA3aHHBIX ¢ 00beKTOM H3ydeHHs “JKHBOTHBIE” HEOOXOAUM IMOA00P TeHETUIECKUX 3a1ad Ha OTpeIeIeHue
BEPOSATHOCTH BO3HUKHOBEHUS HACIICICTBEHHBIX MTPU3HAKOB IIPU PA3IMIHBIX THIIAX B3aHMOJICHCTBHS T€HOB Y JKHBOTHBIX

OK 01
OK 02

Tema 2.8.
CuenieHHoe
HacJIeI0BaHue
NPHU3HAKOB

OcHoBHOE coiepkaHue

TeopeTuquKoe oﬁyqelme:

3axonsl T. MopraHa. CL[CHJ'IGHHOG HacCJICAOBAHNE I'CHOB, HAPYIICHUC CLCIIJICHUS. XpOMOCOMHaSI TCOPU HACJICACTBEHHOCTH. I'eneTnyeckoe
KapTHUPOBAHUE XPOMOCOM. Hcnons3oBanne KPOCCHUHIOBEpa ISl COCTABJICHUS ITCHETUICCKUX KapT XpOMOCOM

IpodeccuoHaILHO-OPUEHTHPOBAHHOE COEP:KAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3a7a4 Ha ONpeACJICHUC BEPOATHOCTU BOSHUKHOBCHUS HACIICACTBECHHBIX IPU3HAKOB IIPU CHCIVICHHOM HACJICA0OBaHUU, COCTABJIICHUC
TCHOTUIMMYECCKUX CXEM CKPCIIUBAHUA

s mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3y4deHus “JKMBOTHBIE” HEOOXOAUM MOI00P TEHETUIECKUX 3a]a4 Ha ONpeaeliceHue
BEPOSITHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX IPU3HAKOB MPH CIIETUIEHHOM HACJIEIOBAaHUH Y )KHBOTHBIX

OK 01
OK 02
IK2

Tema 2.9. I'enernka
noJjia

OcHOBHoOE cojep:kaHHe

Teopernueckoe o0yuenne:

XPpOMOCOMHBII MEXaHU3M ONPENIENeHUs 110J1a. AYTOCOMBI U MOJIOBBIE XpPOMOCOMBL. ['OMoraMeTHbIN U reTeporaMeTHeli noj. I'eneTnyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnemoBanue Mpu3HaKOB, CIIETUIEHHBIX C ITOJIOM

l'[paKTuquKne 3AHATHA:

Pemenne 3aaa4 Ha ONpEACTICHNUEC BEPOATHOCTU BO3SHUKHOBCHUA HACJICICTBEHHBIX MMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM, COCTAaBJICHUEC
TCHOTUITMYECCKUX CXEM CKPCIMUBAHUA

OK 01
OK 02

Tema 2.10. I'eneTuka
yeJIoBeKa

OcHOBHoOe coep:kaHue

Teopernueckoe o0yueHnne:

Kapuorum genoBeka. MeToapl U3ydeHUsI TCHETUKH YeJIOBEKAa: TeHEAIOTHIESCKUH, OTM3HETIOBBIN, [IUTOTEHETUICCKHH, OMOXUMHYCCKHA,

OK 01
OK 02
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HOHyHHHI/IOHHO-CT&THCTquCKHﬁ. Hacnenctennsle 3a001eBaHus YyeaoBeka. [ eHHbIC U XpPOMOCOMHBIE OoJie3HH uenoBeka. bone3nu ¢
HacJIeACTBCHHOM IpeaAPaCIIOIOKEHHOCTEIO. 3HadycHue MEIUITMHCKOU TeHETHKH B MPEAOTBPAIICHNA U JICYCHNN I'CHETUICCKUX 3a00JIeBaHUI
YCJIOBCKa

IIpakTnyeckue 3aHATHUS: 2
Pemienue 3aa4 Ha onpeseaeHNe BEpOSITHOCTH BOSHUKHOBEHHUS HACTIEICTBEHHBIX MPU3HAKOB, UCIIONIB3YS METO (bl TEHETHKH YeJIOBEKa, 2
COCTaBJICHUE TEHOTHITMYECKUX CXEM CKpeIluBanusl. [IpecTaBienue yCTHBIX COOOIIEH I C Ppe3eHTalMei 0 HacIeICTBEHHBIX 3a00IeBaHHsIX
4esloBeKa
Tema 2.11. OcHOBHOE coep:kaHue 4
3aKoHOMEpHOCTH TeopeTnyeckoe o0yueHue: 2
U3MEHYMBOCTH BzanmopeiicTBue reHoTHna B cpeabl npu GopMupoBaHnH (heHoTHIa. M3MenunBocTh pu3HakoB. KauecTBEHHBIE N KOTWYECTBEHHBIE IPU3HAKH.
Buas! 13MEHYMBOCTH: HACNEACTBEHHAsI U HEHACIIEICTBEHHAsI.
3aK0oH rOMOJIOTHUECKHX PSJIOB B HacleAcTBeHHON n3meHunBocty (H.W. BaBunos). OK 01
MoaudukannoHHas, Wik GeHOTUIIMYECKasi U3MEHYMBOCTh. Poib cpesibl B MoauuKaMoHHOH n3MeHunBocTy. HopMa peakuuu npu3Haka. OK 02
BapuaunoHHbI# psi ¥ BapUallMOHHAs KpUBast. XapakTepUCTUKA MOJU(DUKAIIMOHHONW M3MEHUYUBOCTH OK 04
HacnencreeHHasi, WM reHOTUIIMYECKasi U3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
MyTanuoHHas I3MEHUYUBOCTb. BHUBI My TaIuii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [IpHYMHBI BOSHUKHOBEHHUS My TaI[lH
[pakTuyeckue 3aHATHS: 2
Pemenve 3a1a4y Ha onpeiesieHUE TUIIA MyTalluK NIPH MIE€peaate HACIeACTBEHHBIX IPU3HAKOB, COCTABICHHUE T€HOTHITMYECKUX CXEM
CKpeIINBaHUs
Tema 2.12. Cesiekuusi | OcHOBHOe colepKaHUe 2
OpraHu3MoB Teoperuueckoe obydeHue: 2
Ceneknpns Kak Hayka. MeToIbI CeNeKITMOHHON paboThl. ['eTeposuc u ero npryuHEL. VIcKyccTBEHHBIH 0TOOp: MacCOBBIN U MHIWBUAYAbHBIH. OK 01
Dransl KOMOMHAIIMOHHOM CEJIEKIINH. CopT, mopoja, mTaMm OK 02
AJNTOpUTMBI pelIeHNe 33/1a4 Ha OlpezieJIeHHe BO3MOKHOTO BO3HUKHOBEHHS HACIIEICTBEHHBIX ITPU3HAKOB 10 CEJICKIMH, COCTaBJICHUE
TEHOTUIINYECKUX CXEM CKPELIUBAHUS
KonTponbnas padora 2
CrpoeHnue 1 GyHKIIUHM OpraHu3Ma
Pa3nen 3. Teopus 3BoJIIOIUN 16
Tema 3.1. UcTopus OcHOBHOeE coep:kaHue 2
IBOJIIOIHOHHOT 0 Teopernueckoe o0yuenue: 2
yuyeHust IepBble sBOMOIIMOHHBIE KOHIENIUU. ['pangyanmucTudeckas sBomrononHas konuenuus XK. b. Jlamapka. [IBiky1ye CUIIbl 9BOIOLHH. OK 02
Kpearonnsm u tpancpopmusm. Crucremaruka K. Jlunnes u e€ 3HaueHne it opMUPOBAHMS HIEH 3BOJIIOLHN OK 04

[pearnockiiky BOSHUKHOBEHHUS IapBUHA3MA. DBOJIIOINS BUJIOB B ripupoe. boprba 3a cymectBoBanue. EcrectBennsiii oT00p. JuBepreHuns
NIPU3HAKOB M BU1000pa3oBanue. OCHOBHBIE ITOJI0KEHHS CHHTETHUECKOH Teopuu sBoironnu (CTI). Ponb sBoIOLIMOHHOI Teopun B
(hopMHpOBaHNM HAyYHOI KapTHHBI MUpa
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Tema 3.2.
Mukpo3Boaouus

OcHoBHOe coep:kaHue

Teoperuueckoe o0yueHue:

MHUKpO3BOMIOLHS 1 MAaKPO3BOJIOIHS KaK 3TaIlbl 3BOJIFOIOHHOTO Tporiecca. [ eHeTHaeckne OCHOBBI 3BOIMIONNH. MyTanuy 1 KOMOMHAIINY KaK
3JIEMEHTapHBIH IBOIOIMOHHBIN MaTepual. [Tomynsauus kak aIeMeHTapHas €JUHHULA 3BOIIOLUH.

JBwxyiue cuibl ((hakTopsl) SBOIIONNH. MyTallMOHHBIN MPOIECC U KOMOWHATUBHAS K3MEHUYMBOCTh. MUrpanus. M30s1ust HOmy Isuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOoIornueckas (pernpoayKTuBHas).

EcrectBenHsbIl 0TOOp — HanpaBIsOIMi (axTop 3Booy. bopr0a 3a cyniecTBOBaHHE KaK MEXaHW3M JISHCTBHS €CTECTBEHHOTO 0TOOpa B
nonysanusax. Bun u ero kpurepuu (npusHakn). BunooOpazoBanue Kak pe3yabTaT MUKPOIBOJIOINI

OK 02

Tema 3.3.
Maxkpo3BoJronust

OcHoBHoOe cofiep:kanue

TeopeTnyeckoe o0yueHue:

Makpoaosrorus. DopMbl 1 OCHOBHBIC HanpasiieHust MakposBororun (A.H. Cesepiios). IlyTu 1ocTim)eHHs OHOJIOTHYECKOTO Mporpecca:
apomMopdo3, uauoaaanTays, o0Ias aereuepais. MeToabl H3y4eHUs] MaKpOIBOIOIUK. 3aKOH 3apobliieBoro cxoactia (3akon K. Bapa).
Buorenernueckuit 3akoH (3. ['exkens, . Mrosuiep). O6mmue 3aKkOHOMEPHOCTH (TIpaBUIIa) SBOJOIIH

OK 02

Tema 3.4.
Bo3HukHOBeHHE H
pa3BUTHE KH3HH HA
3emute

OcHoBHOE CoJIepKaHue

TeopeTnyeckoe o0yueHue:

I'umoressr u TCOPUU BOSHUKHOBCHUSA KU3HU HA 3emire: KpealquOHU3M, CaMOIIPOU3BOJIBHOC (CHOHTaHHOG) 3apOXKACHUC, CTALITMOHAPHOC
COCTOSIHHUE, ITaHCIICPMMU, 6uono33. Hauamo OpraHH‘leCKOﬁ 9BOJIIOIIHNH. IlosBnenune NEPBBIX KIICTOK. 9BOJIIOLII/I$[ MeTaboIu3Ma. 3BOJ'HOI_[I/I$I
TNIEPBBIX KIIETOK. HpOKapI/IOTBI 1 3YKapUuOTHI. HpOI/ICXO)KZ[eHI/IG MHOTOKJIECTOYHBIX OPIraHU3MOB. Bo3HuKHOBEHNE OCHOBHEIX HapCTB 3YKAPHUOT.
OcHOBHEBIE YCPTHI 3BOJIONNU PACTUTCIIBHOTO MHUpPaA. OCHOBHEBIE YCPThI OBOJIOINHU )KUBOTHOT'O MUpa

HpaKTuqecmle 3aAHATHA:

HpeIlCTaBHeHI/Ie YCTHOTO COO6H_ICHI/I$[ 1 JICHTbI BpEMCHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBECHHUA U PAa3BUTHA ) KUBOTHOTO U PACTUTCIILHOI'O MUpa,
MOATOTOBJICHHBIX 1O NMEPEYHIO NCTOYHHUKOB, PEKOMCHIOBAHHBIX ITPEIIOAAaBATCICM

OK 02
OK 04

Tema 3.5.
Ipoucxoxaenue
Yyel0BeKa —
aHTpPoOIoOreHe3

OcHoBHoOe coep:kanue

TeopeTnyeckoe o0yueHue:

AHnTpomnosorus — Hayka o 4enoBeke. CHCTEMaTHYECKOE MOJI0KeHHE yesioBeka. CXOACTBO 4eI0BEKa C KUBOTHBIMH. OTINYNS YEIOBEKa OT
KUBOTHBIX. [IpAMOX0XKIeHHE N KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta ¥ BTOPOH CHTHAIBHOW CHCTEMBI.
CooTHoIIeHHE OMOJTOTHIECKUX H CONMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3e

OCHOBHBIE CTaJUH AHTPOTIOTeHe3a. JIpHOTUTEKH — MIPEIKN YeJI0BEKa U YeJIOBeKOOOpa3HbIX 00e3bsH. [IpoToaHTpOIT — MpeIecTBEHHNK
YyeoBeKa. ApXaHTPOI — ApeBHEHIINH yenoBek. [laneoanTpon — apeBHuUi yenoBek. HeoaHTpoIl — 4esi0BeK COBPEMEHHOTO TUIA. DBOJOLHS
COBPEMEHHOT0 YENIOBEKA.

Yenoseueckne packl. OCHOBHBIE OOJBIINE PACHI: €BPOIICON IHAS (€Bpa3HiiCKast), HETPO-aBCTPaIONIHAs (IKBaTOPHANIbHAS), MOHTOJIOWIHAS
(a3naTcko-amMepHKaHcKast). BpeMst 1 MecTO BOSHUKHOBEHHS YEJIOBEUYECKHX pac. EMMHCTBO uenoBevecKux pac

OK 02
OK 04

IIpakTnyeckue 3aHATHS:

Bpewmst u yTH pacceneHus 4eoBeka no mianere. [Ipucnoco0ieHHOCTh YeloBeKa K pa3HbIM YCIOBUIM cpejibl. Biusinue reorpaduueckoit
cpenbl Ha MOP(OJIOTHIO M (PU3UOJIOTHIO YeTTOBEKA
3amuTa JIeHT BPEMEHN 1 MEHTAJIbHBIX KapT B popmMare yCTHOrO COOOIICHUSI, TIOATOTOBICHHBIX 110 MEPEUHI0 HCTOYHUKOB, PEKOMEH/I0OBAHHBIX
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TIperIogaBaTeIEM

KonTpoabHasi padora | TeopeTndeckue acIieKTHI YBONIONNHN KA3HU Ha 3eMIe 2
Pasnea 4. DxoJorus 26
Tema 4.1. OcHoBHOE coep:kanue 2
IKOJIOTHYECKHE Teopernyeckoe o6yuenue: 2 OK 01
(akTopsI M cpeasl Cpenpl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA36MHO-BO3/LyIIIHAs, TOYBEHHAS, BHYTPHOPTaHU3MEHHas. PU3UKO-XUMUYECKHE OCOOCHHOCTH CpENl OK 07
KU3HH obuTanus opraHu3MoB. [IpucocoOreHIst OpraHN3MOB K KU3HH B pa3HBIX cpenax. [lorarue skomorndeckoro ¢akropa. Knaccudukarms
sKosornuecKux (akTopos. [Ipasmio muanmyma 1O. JInbuxa. 3akon TonepanTHocTr B. Illendopaa
Tema 4.2. OcHoBHoOe coep:xaHue 4
IHonyasauus, Teopernueckoe o0yuenue: 2
coobuiecTna, DKosoruyeckas XxapakTepUCTHKa BUAA U MOMYJIALMH. DKOJIOrHYeckas HUIIA BHA. DKOJOTHYEeCKHe XapakTepucTuky nomyssinuu. CooOrecTsa
IKOCUCTEMbI u aKkocucteMbl. buonenos u ero crpykrypa (B.H. CykaueB). CBs3u Mex 1y opranu3Mamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI
HKOCUCTEMBI: MPOIYLEHThI, KOHCYMEHTHI, peAylLeHTbl. KpyroBopoT BeLecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH. OK 01
AHTPONOTeHHbIE YKOCHCTEMBL. ATPO3KOCHCTEMBI. OTIMYHS arpo3KOCHCTEM OT OMOTEOIIEHO30B. Y pOosKkocrcTeMbl. OCHOBHBIE KOMITOHCHTHI OK 02
ypOoskocucTeM OK 07
I[pakTuyeckue 3aHATHS: 2
Tpoduueckue tenu u cerr. OCHOBHBIE ITOKA3aTeNN IKOCUCTEMBI. buomacca 1 poayKiys. DKOJIOrHYeCKHe MUpaMuIbl YUCeN, OMoMacchl 1
sHepruu. [IpaBuio mupamuipl SHEPTUH.
Pelenne npakTHKO-OPUEHTUPOBAHHBIX PAaCYETHBIX 33/IaHUH 110 NIEPEHOCY BELIECTBA U SHEPTUH B IKOCHCTEMAX C COCTAaBICHUE TPODUIECKUX
Lernei u nupamus GMOMacchl ¥ SHEPTHU
Tema 4.3. Buocepa - | OcHoBHOe coaep:xaHue 4
riaodanbHas Teopernueckoe o0yuenue: 2
IKOJIOTHYeCcKast Buocdepa — xuBas ob6omouka 3emin. PazsuTie npeacrasienuit o onochepe B Tpynax B.U. Bepranckoro. Odmactu 6uocheps! u e€ cocras.
cucrema JKusoe BemecTBo Orocdeps! U ero GyHKIUU OK 01
3akoHOMEpHOCTH cymiecTBoBaHus Orochepsl. OcobeHHOCTH OHOCchephl Kak MI00aTbHON SKOCUCTEMBI. JInHAaMU4YecKoe paBHOBECHE B OK 02
ouochepe. PurmuaHocTs siBieHmii B 6nochepe. KpyroBopoTs! BenecTB 1 OMOTeOXUMHYECKHE UKITBL. [ T00anbHbIE 3KOJIOTHIECKHE POOIeMbI OK 07
COBPEMEHHOCTH U MyTH UX PELICHHS
IIpakTHYecKne 3aHATHS: 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX pAaCYETHBIX 33/1a4 Ha OIpeesIeHNe TUIOMAAN HaCAXKICHUH ISl CHIDKEHNS! KOHIIEHTPALUK YTIIEKUCIIOTO
rasa B arMocepe CBOEro pernoHa IMpo>KUBaHUs
Tema 4.4. OCHOBHOE coiep;KaHue 4
Bausinue Teopernueckoe o0yuenue: 2 SE 8;
AHTPONOr CHHBIX AHTpONOreHHbIE BO3IEHCTBUS Ha Ouocdepy. 3arpsa3HeHus Kak BUJ aHTPOIIOTEHHOT0 BO3AEHCTBUS (xumuueckoe, usuueckoe, buonocuyeckoe, OK 04
¢axTopos Ha 0mMX00bl NPoU3800CMea U nompebnenus). AHTpONOTeHHbIE Bo3eicTBHA Ha atMochepy. Bo3aelicTusa Ha runpocdepy (3aepasnenus u ux OK 07
ouochepy ucmouHuKu, ucmoujerus 600). Bozuelicteus Ha sutocdepy (deepadayus noussl, 6030eticmeue Ha opHble NOpood, Hedpd). AHTPOTIOTEHHBIE K2

BO3ICHCTBUSI Ha OHOTHYECKHE COOOIIECTBA (1eca u pacmumenbhvie COOOUeCmad, HCUBOMHbIL MUp)
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IIpodeccuoHaNLHO-OPUEHTHPOBAHHOE COEPKAHUE NPAKTHYECKOT0 3aHATHS:

Pemenne MpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3aIlaHUH 110 COXPAHEHHIO IPUPOJHBIX PECYPCOB CBOETO PETHOHA MPOKHBAHUS

*B ToM unciie Ha BLIGOP 00pa30oBaTebHOI OpraHu3anuu:

s mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00beKTOM u3yueHus “JKUBOTHBIC” MpeyiaraeTcs MPakTHKO-OPUCHTUPOBAHHOE PACYCTHOE
3aJJaHKe TI0 OLICHKE PHIOOMPOYKTHBHOCTH BOJIOCMOB

Tema 4.5. Biausinue OcHOBHoOE coJep:KaHHe 10
COLMAJILHO- Teopernueckoe o0yueHue: 4
IKOJOIrHI€CKHX 3nopoBhre U ero cocraBrttonIie. @aKTOPHI, TOJIOKUTEIHFHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHN3M YeloBeKa. BpeHbIe MPUBBIYKU: 2
(bakTopos Ha TIOCIIEACTBHA U IpoduiIakThka. [IpodieMa TEXHOTEHHBIX BO3/ICHCTBUH Ha 37I0POBBE YEIOBEKA (IIEKTPOMATrHUTHBIC MTOJIsI, OBITOBAST XUMH,
3A0pPOBbE Y€T0BEKA M30BITOYHBIE IIyMBI, PaJnalys U T.1.). AJanTanysi OpraHu3Ma uelioBeka K (hakTopam OKpysKaromiel cpe/ibl. 3aluTHBIE MEXaHU3Mbl OpraHu3Ma
YyesoBeKa. 3I0pOBkE U pabOTOCTIOCOOHOCTb.
[MpuHumne! popmupoBanus 310poBbecOeperatolero nopeneHus. Gusndeckas akTUBHOCTh U 37I0pOBbe. [ pymnmbl 310poBbsi. OCHOBEI 2
3aKanuBaHus. BUOXMMHUYECKHE acTieKThl pallMoOHalIbHOTO uTaHus. [IpaBuiia 6€301acHOTO HCIIOJIB30BaHUsI OBITOBBIX IPHOOPOB M TEXHUUECKHX
YCTPOMCTB
[pakTuyeckue 3aHATHS: 4
OmnpeneneHne CyTOYHOTO palliOHa TUTaHUS 2
Co3liaHve MHANBUIYaIbHOMN MaMSTKH 110 OpraHU3aluy PalMoOHaIbHONW (GU3UMYECKON aKTUBHOCTH 2
IIpodeccuoHaNBEHO-OPHEHTHPOBAHHOE COJIEPAKAHNE JIA00PATOPHOI0 3aAHATHUS 2
JlaGoparopnas paboTa Ha BEIOOD:
1. JlaboparopHas paboTa « YMCTBeHHas pabOTOCIIOCOOHOCTE)» OK 02
OBnasieHne METOAaMHM OTIpeIeIIeHHs TT0KazaTeNeld yMCTBEHHOW paboToCcIIocOOHOCTH, 00BSICHEHUE MOIyYSHHBIX PE3YJIbTaTOB U OK 04
(opMyIIMpOBaHKE BHIBOAOB (TMCHMEHHO) € HCHOIB30BaHNEM HAayUHBIX TIOHATHH, TEOPHH U 3aKOHOB OK 07
2. JlaboparopHas pabota «BrusHue abnotndeckux (pakTOpoB Ha YeIOBeKa (HU3KHUE M BEICOKHE TEMIEPATyPHI)» K2
N3yueHne MexaHN3MOB aJIaliTAIllMM OPraHU3Ma YeIOBeKa K HU3KMM M BBICOKHM TEMIIEpaTypaM U OOBsSICHEHHE TTOJIyYeHHBIX PE3yIbTaTOB U
(opMyIHpOBaHUE BHIBOJOB (IICEMEHHO) C MCIIOJIF30BaHUEM HAYYHBIX MOHITHH, TEOPUHA U 3aKOHOB
*B ToM uncie Ha BLIGOP 00pa3oBaTebHOI OpraHu3anuu:
B kagecTBe TPUITEPOB CHIDKAIOMIMX pab0TOCIIOCOOHOCTH NCTIOIB30BaTh YCIOBHS OCYIIECTBICHHUS MTPO(ECCHOHATBHOMN e TEIFHOCTH: Iy M,
TemnepaTypa, pu3uuecKas Harpy3ka u T.JI.
KourtpoabHas padora TeopeTHuueckue acieKThl SKOJIOTHH 2
IpodeccnonaNIbHO-OPHEHTHPOBAHHOE CO/IePKAHNE (COAEPKAHME NPHKIATHOT0 MOLYJI)
Pasnea S. buoJjiorust B :KU3HU 8
Tema 5.1. Conep:xanue 4 OK 01
BbuoTtexHogornu B TeopeTnueckoe o0yueHue: 2 OK 02
KM3HH KaKI0T0 BrorexHonorus kak Hayka u mpou3BoAcTBO. OCHOBHBIE HAaNpaBJIEHHs COBPEMEHHON OnoTexHosoruy. Meto sl OnotexHonoruu. OObeKThI 2 OK 04
OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIIOTHYECKUX Y TeHETHYECKUX dKCIIepiMeHTOB. [IpaBuiia noucka u aHann3a OMOIKOIOrHUecKoi nHpopMannu 1IK2

13 pa3IMYHBIX UICTOYHHUKOB (Hay4dHas ¥ yueOHO-Hay4yHas JINTeparypa, CpeliICTBa MacCOBOH MH(pOpMaIHu, ceTb IHTepHeT u apyrue)
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IIpodeccuoHaNLHO-OPUEHTHPOBAHHOE COEPKAHUE NPAKTHYECKOT0 3aHATHS:

Keiicpl Ha aHaIM3 MHOOPMAIIMN O HAYYHBIX JOCTIDKEHHAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, KJIETOYHOH HHKEHEPHH, IIUIIEBBIX
O6unoTexHoIOTHH. 3amuTa Kefca: MpeacTaBIeHHE Pe3yIbTaTOB PEIICHHUS KeCOB (BBICTYIUICHHE C ITPE3CHTAIIECH)

Tema 5.1 ob6s13aTenbHa U U3Y4YEHHS CTyIEHTAMH BCeX NMpodeccuii/crnennanbHoCTei

*Tema 5.2. BHOTEeXHOJIOTMH W PACTEHHSA

Tema 5.2.
buoTexHoJI0THH U
pacTteHus

Copep:xanue

IIpakTHuyeckue 3aHATHSA:

PazBuTHE OMOTESXHOJIOTHI C HCIIOIB30BAHUEM JKUBOTHBIX, IPUMEHEHUE TPOAYKTOB OHOTEXHOJIOTUHU B KU3HHU YCIIOBEKA, ITIOMCK U aHAJIN3

nH(pOopManny N3 pa3INYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-HaydHas JINTEpaTypa, CPeICTBAa MaCCOBOM HH(OPMAIHH, ceTh IHTepHET 1

JpyTHUe)
Keiicel Ha aHanmu3 nHGOpPMALKHU O Pa3BUTHH OMOTEXHOJIOTHI C MCIOJIb30BAHUEM JKUBOTHBIX (I10 TPYIIIAM)

N D

3amura keiica: [IpencrapieHue pe3ynbTaToB pelIeHUs KeiicoB (BBICTYIUICHHUE C MIPE3CHTAINEH)

OK 01
OK 02
OK 04
1IK2

OcHOBHOe cofiep:kaHue

Pa3znen 6. Buoskojornueckue uccjaeg0BaHus

Tema 6.1. OcHoBHBIE
METObI
OHMO0IKO0JIOrHYECKHX
ucciaeI0BaHui

OcHoBHoOe coep:xaHue

TeopeTuquKoe oﬁyqelme:

Hayunbrit MeToa. MeTo bl 0M09KOIOTHYECKUX HCCIIeI0BaHNN: TIOJIEBbIC, 1a00paTOPHBIE, IKCIIEpUMEHTAIbHbIE. MOHUTOPHHT OKpY Katomen

CpeIIBl: JIOKALHBINA, pETHOHATBHEIA U TTI00aTbHBIH
Mertonp! moucka, aHaau3a 1 00paboTku HHGHOPMALIMH O TIPOEKTE B PA3IMYHBIX HCTOUHHKAX

JlabopaTopHble 3aHATHA:

IlocTtanoBka ey, 3aja4, BBIIBUKCHUC T'MIIOTE3bI, ITPOBECACHUE IKCIICPUMEHTA IO ONPECACICHUIO OTITUMAJIBHBIX yCJ'IOBI/Iﬁ 1A poCTa U
(hU3HOIOTHUSCKON aKTUBHOCTH JPOIOIKEBBIX KIETOK. BhISIBIICHHE 3aKOHOMEPHOCTEH, (DOPMYTUPOBAHKE BBIBOIOB M IIPOTHO30B.
JlabopaTopHbie pabOTHI Ha BEIOOP 1O MUHHU TPYIIIIAM:

1. BamsHue TeMmepaTypsl Ha pOCTa U (PU3HONOTHYIECKYI0 aKTHBHOCTD APOMOKEBBIX KIETOK

2. BnmsHEE yrieBosoB Ha pocTa M (PU3HOJIOTHYECKYIO aKTUBHOCTD JIPOXKIKEBBIX KIETOK

3. CoueraHHOE BIMSHHE TEMIIEPATYPHI U YIIEBOJIOB HAa POCTa M (PU3HOJIOTMIECKYI0 aKTHBHOCTH JPOXCKEBBIX KIIETOK

OcHOBHOe coep:kaHue

10

Tema 6.2.
BuoskoJiornueckmnii
IKCMEPUMEHT

HpaKTH‘leCKOC 3aHATHE

0O0630p TeM yueOHO-UCCIEA0BATEIBCKUX MTPOESKTOB. BEIOOp yueOHO-HCCIIeI0BATEIECKOTO MTPOSKTa U3 MPEJIOKEHHBIX. DOopMUpOBaHUe
KOMAaH/IbI IPOCKTA. AJITOPUTM BBHITIOJTHEHUS IIPOCKTA.
Kaxxmast rpymma BEIOUpAeT OJMH U3 BAPUAHTOB YICOHO-UCCIIEIOBATEIbCKHUX MMPOCKTOB:

1. OueHka KayecTBa aTMOC(EPHOTO BO3AyXa

2. OreHka Ka4ecTBa IMOYB METOIOM (PUTOTECTHPOBAHUS

3. Oruenka Ka4ecTBa BOJI MOBEPXHOCTHBIX BOJOCMOB 110 OPraHOJICNITUYICCKUM U (PU3UKO-XUMHUUECKUM CBOMCTBaM

4. Bnusaue I[TAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PACTEHUIH

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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5. BuusHHe cONIeBOro 3arps3HEHUS Ha POCT U Pa3BUTHE CEMSH BBICIIHMX PACTCHHUIT
Ilepsulii 5man 6vinoIHeHUs NPOSKMA:
ObocHOBaHHE aKTYaIbHOCTH BBIOPAaHHOH TeMBI. BrIsiBIeHHE po0IeMbl HCCliefoBaHuA, (POPMYIHPOBAHUE THITOTE3Hl. BEIOOP METOIOB
nccnenoBanus. Berdbop Todek orbopa mpod Ha TeppuTopuu uccienoBanms. [locranoBka meneit u 3agad uccaenoanus. OnpeneneHne GopMBbI
NIPE/CTaBIICHUS PE3YJIbTaTOB UccieqoBanus. OnpeielieHHe 3TaroB U COCTaBIICHNE IUIaHa UCCIIeIOBAHUS

JlaGopaTopHble 3aHATHS 6
Bmopoii sman svinoanenus npoexma: MOATOTOBKAa HEOOXOAUMOM ITOCYIBI M MaTepHaa Ui SKCIICPHUMEHTa, IPOBEACHHE IKCIICPHUMEHTA, 2
MIepUOTNIecKasi IpOBEepKa TEUCHHS IKCIIEPIMEHTa/ cOOp MaTepHralia B BRIOPAaHHBIX TOUKaX 0TOOpa mpod

Tpemuii s3man 6vinoaHeHUs: RPOeKma. NOTyYSHHE IEPBHYHBIX YKCIICPUMEHTAIBHBIX TaHHBIX, IPOBEICHUE CTATUCTHYSCKON 00paboTKH 2
TOJIYUCHHBIX TaHHBIX

Yemeepmuiil sman 6binoHeHUs NPoeKma: BbIABICHUE 3aKOHOMEPHOCTEH, ()OpMyJINPOBAHUE BHIBOAOB M IIPOTHO30B, OIIEHKA Ka4eCTBa 2
HCCIIelyeMOTo 00BEKTa [0 pe3yabTaTaM OMOIKOIOIHYECKOT0 aHAIN3a
I[pakTnyeckue 3aHATHS 2
3ammTa npoekra. [IpencraBieHne pe3yabTaTOB BBIOJIHEHHS yU4eOHO-NCCIICI0BATENECKHX MPOSKTOB (BBICTYILICHHE C MPEe3eHTalueH) 2

IIpomeskyTouHasi aTTecTanus (3a4eT)

Bcero: 144

3. YCJIOBUS PEAJIU3ALIAU ITPOT'PAMMbI OBIIIEOBPA3OBATEJIBHOM JUCHUILIAH
3.1. {nsa peanuzanuyu NporpaMMbl JUCHMILIHHBI J0TKHBI ObITh PeyCMOTPEHBI cleyIolue clelUaabHble MOMeIeHUs :

Kabuner «buosorum», OCHAIICHHBIH 000pYyI0BaHHEM: MeOeb, JOCKa, Mell, HATJIAHBIC MOCOOUs (KOMIUICKTHI YYCOHBIX TAOJIHII, IJIAKATOB), TEXHUYCCKHUMU CPEIACTBAMU
00yueHHs: KOMIIBIOTEp C YCTPOHCTBaMH BOCIIPOM3BECHHS 3BYKa, IPHHTEDP, MYIBTUMEANA-TIPOSKTOP C SKPAHOM, YKa3Ka-IIPEe3eHTep AT MPEe3eHTAIIH.

JlabopaTopus, ocHaIeHHast 000pyIOBaHHEM IS IPOBEACHUS 3aHATHHA: MUKPOCKOIIBI, CEKYHAOMEp, TOHOMETP, TabopaTopHas mocyaa (IpoObHUpKH, MOACTABKH AJISI MPOOHPOK,
NHUHIETHI, IECOK, CTYNKH C MECTHKAMH, NMPEJAMETHbIE W IIOKPOBHBIE CTEKJA, CTEKISIHHbIE MAaJOYKH, MPENnapoBalbHblE WIIIbI, (UIbTpOBajbHAs Oymara (caneTku), CTaKaHbl)
THIIEPTOHUYECKUH pacTBOpP XJIOpHIA HaTpus, 3%-HbIi pacTBOP NMEPOKCHAA BOJOPO/Ia, PACTBOP i0/1a B HOIMCTOM KaJliH, TIIMIEPHH, KIIyOHU KapTOQeJst, JIMCT 3JI0JIeN KaHaACKOH, TIJI0A
PsAOUHBI OOBIKHOBEHHOH (PSOMHBI HIIM TOMATa), JIyK PEHYaThli, pa3BeICHHBIC B BOJIC APOIKIKNA);

3.2. UndopmanuoHHOe o0ecniedeHHEe peau3alui NPOorpaMMbl

Jnst peanuzanuu mporpaMmbl OuOiInoTeuHslil GoHA 00pa3oBaTeNbHOM OpraHM3alMy MMEET IeYaTHBIE M DJIEKTPOHHbIE 00pa3oBaTelbHbIE M MH(OOPMAIMOHHBIE PECYpPCHI,
PEKOMEH/IOBaHHBIE JUIS HCIIOIb30BaHUs B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplIle MSTH JIET C MOMEHTA U3/IaHHS.

PCKOMGHHyeMHe NI€YaTHBIC U3JIaHUA 110 pCaIn3alun O6IHCO6pa3OBaTeHLHOﬁ JUCIHUIUIAHBI ITIPEACTABJICHBI B METOAUYCCKUX PEKOMEHIAAIMAX 10 OpraHru3aiun o6yqe1-m;1.
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1. 4. KoHTpoJb U OlleHKA Pe3yJIbTaTOB OCBOEHHS 00111e00pa30BaTeIbHOI THCHHMIITTHHBI

KoHTpo/1b 1 OLleHKA Pe3yIbTaTOB OCBOCHHS 0011e00pa30BaTENbHON TUCIUILINHBI PACKPBIBAIOTCS Yepe3 NUCIUIUIMHAPHbBIC PE3yIbTaThl, HalpaBIcHHbIE HA (JOPMHUPOBaHME OOIMNX U
npodeccrnoHaNBHBIX KOMIETECHIIMH MO pa3aenaM u TeMaM COACpKaHMs y4eOHOro MaTepHuaa.

Oomas Pazgen/Tema TuIl 01leHOYHBIX MePONPUSITHIL
koMIeTeHIus
mea 1. Kinerka — cTpyKTypHO- TpoJbHas padorta “MoeKyIIsIpHBIH YPOBEHb OpraHU3aliH )KUBOTO”
KIHOHAILHASI eIMHUIA KUBOTO
OK 02 a Nel.l. DITHEHUE TaOUIIBI C OTIMCAHNEM METOJ0B MUKPOCKOMMPOBAHUS C MX IOCTOMHCTBAMH U HEAOCTATKAMHU.
ITorus Kak Hayka prHeHKe TaOIuIbl «BKinax ydeHbIX B pa3BUTHE OHOTOTHID)
OK 02 a Nel.2. DITHEHHE CPaBHUTENBHON TaOIHUIIBI CXOACTBA U Pa3IMIUi KUBOTO M HE KHUBOTO
[as XapaKTePUCTUKA )KU3HH
OK 01 a Nel.3. HTaJIBHBIA OTIPOC
OK 02 IIOrM4eCKH BaXKHbIE XUMUYECKUE COCANHEHUS OTOBKA YCTHBIX COOOIICHNUH C pe3eHTaIueit
OK 04 DIIHEHHE U 3amunTa JabopaTopHbIX pabot: «Onpenenenue ButaMuna C B IPOAYKTaX MUTAHHSD,
podunbHO-THAPO(HOOHBIE CBOMCTBA JTUITHIOBY
OK 01 Nel.4. fMBacMasi TUCKYCCHs TI0 BOMPOCaM JICKIIHU
OK 02 KTypHO-(pYHKIIMOHAIbHAs OpraHU3anus KIETOK  A0O0TKa MEHTAIFHON KapThl 10 KIaCCH(PHUKALNK KIETOK W MX CTPOCHHIO Ha TIPO- ¥ 9YKAPHOTHIECKUX U IO APCTBaM B MUHH
OK 04 max
DITHEHHUE U 3aIuTa JaOOPaTOPHBIX PadoT:
0€HHE KIICTKH (pacTeHUs], )KUBOTHBIE, TPHUOBI) U KIIETOYHbIE BKIIOYEHHS (KpaxMall, KapOTHHOWIBI, XJIOPOILIACTI,
OTLTACTHI)»,
HUIIAEMOCTh MEMOPaHbI (TIa3MOJIH3, ACTUIA3MOJIH3)»
OK 01 a Nel.5. HTaJIBHBIA OTIPOC
OK 02 YKTypHO-(YHKIHOHATbHBIE (haKTOPHI aGOTKa rioccapus
IeICTBEHHOCTH PHUE 3a/1a4 Ha OIpe/eIeHHe ITOCIIeI0BaTeIbHOCTH HYKJICOTHIOB
OK 01 a Nel.6. HTaJIbHBIA OTPOC
OK 02 LIECCHl MATPUIHOTO CHHTE3a r «[Iporeccbl MaTpUIHOTO CHHTE3a)
€HHE 33a/1a4 Ha OMpe/Ie/ICHUEe TT0CIIeI0BaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe Geka
€HHe 3371a4 Ha OIpeJieIeHIe T0CIeA0BaTeIbHOCTH AMIHOKHUCIIOT B MOJIEKYJIe OelKa B CiTydae H3MCHEHHS MTOCIIeI0BATENFHOCTH
neotunos JJHK
OK 02 a Nel.7. HTaJIbHBIA OMpPOC
OK 04 meTo4HbIe (GOPMBI KHU3HU TOTOBKA YCTHBIX COOOLIEHUH ¢ pe3eHTauuel (BupycHsle u OakTepuaibHble 3a00neBanusa. OOLe NpUHINIB HCIOTb30BaHUS
PCTBEHHBIX BemiecTB. OCOOCHHOCTH IPUMEHEHUS] aHTHUOHOTHKOB)
OK 02 a Nel.8. HTaJIBHBIA OIIPOC
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€H BCIIECTB U IPEBPALICHUEC DHEPTHUHU B KIIETKE

DIIHEHME CPaBHUTENbHOH TaONINIIBI XapaKTEPUCTHK THIIOB OOMEHa BEILECTB

OK 02 a Nel.9. Y>KIEHUE [0 BOIIPOCAM JICKI[UH
OK 04 HEHHBIN IIUKJI KJIETKH. MuT03. Meiio3 babOTKa JICHTH BPEMEHHU JKU3HEHHOTO IIUKIIa
mesa 2. Ctpoenne 1 PyHKIUH OPraHU3Ma TpoiybHas padora “CtpoeHne U QyHKIMN opraHu3mMa”
OK 02 a Ne2.1. HUBaeMasi TUCKYCCHUs
OK 04 OCHHE OpraHu3Ma babOTKa MEHTAIILHOW KapThl TKaHEH, OPraHoB M CHCTEM OPraHOB OPTaHN3MOB (PAaCTEHUS, )KUBOTHBIE, YSIIOBEK) C KPaTKO
AKTEPUCTUKON UX (pyHKUIUI
TOTOBKA U MPEJICTABICHNE YCTHBIX COOOIIEHUH C Ipe3eHTaHel (MMMyHUTET, MHPEKINOHHBIE 3a00JIeBaHHs, SIIHAEMHM,
[TMHATHST )
OK 02 a No2.2. HTaJIbHBINA OTIPOC
MBI Pa3MHOXKEHUS OPTaHU3MOB prHEHMe TaOJINIBI C KPAaTKOI XapaKTepUCTUKON U IpuMepaMu ()OpM pa3MHOXKEHHS OPraHU3MOB
OK 02 Ne2.3. AOOTKA JICHTHI BPEMEHH C XapaKTePUCTUKON TallOB OHTOTEHE3a OTASNIbHON IPYIIOi )KUBOTHBIX U YEJIOBEKa [0 MUKPOTPYIIaM
OK 04 reHe3 )KUBOTHBIX U YeJIOBEKa ompoc
OK 02 a Ne2.4. aBJICHNE )KU3HEHHBIX LIUKJIOB PAaCTEHUI 10 OTAeNaM (MOXOBUIHBIC, XBOIEBUIHbIE, IAIIOPOTHUKOBUIHBIE, [OJIOCEMEHHBIE,
OK 04 OTeHe3 pacTeHU BITOCEMECHHBIC)
OK 02 a Ne2.5. aGOTKa riroccapus
OBHBIC ITOHSTHUS T€HETHUKH
OK 02 a Ne2.6. HTaIBHBIA OIPOC
OK 04 DHOMEPHOCTH HacJe0BaHHS I TI0 BOIPOCaM JIEKIINH
€HHe 33a/1a4 Ha OmpeJielieHHe BEPOsITHOCTH BOZHUKHOBEHNSI HACIIE/ICTBEHHBIX IPU3HAKOB IIPH MOHO-, JTH-, HOJIUTUOPUIHOM U
TH3UPYIONIEM CKPEIINBAHIH, COCTABICHNE TEHOTHITHIECKHX CXEM CKPEI[HBAHUS
OK 01 a Ne2.7. I
OK 02 MMOJIeHCTBIE TEHOB baboTKa rioccapus
€HHe 3a/1a4 Ha OIpe/ieJIeHHe BEPOsITHOCTH BO3HUKHOBEHHSI HACJIEICTBEHHBIX TIPU3HAKOB MIPU Pa3IMYHBIX THIAX
TMOZIEHCTBHS T€HOB, COCTaBIEHHE TeHOTUITHIECKNX CXEM CKPEIIUBAHHS
OK 01 Ne2.8. I
OK 02 JIEHHOE HacJIe[I0BaHNE MTPU3HAKOB baboTKa rioccapus
CHHUE 3aJ1a4 Ha ONPEACTICHUEC BEPOATHOCTH BOSHUKHOBECHH S HACJICACTBEHHBIX IPU3HAKOB IIPH CUCIIJICHHOM HaCJI€AOBaHUH,
FaBJICHHE TeHOTUITNIECKUX CXeM CKPEIIHBaHUS
OK 01 Ne2.9.
OK 02 [THKa moJa AOOTKA riToccapust
PHHE 337124 Ha ONpeJielIeHIe BEPOsSTHOCTH BOZHHKHOBEHNS HACIIEICTBEHHBIX IIPH3HAKOB, CIIETUICHHBIX C TI0JIOM, COCTABIICHUE
TUMMYECKUX CXEM CKpELIUBaHUS
OK 01 Ne2.10.
OK 02 [THKa YeoBeKa aOOTKa ritoccapust

PHHC 3a/1a4 Ha OIPECACICHUE BEPOATHOCTU BOSHUKHOBCHUS HACICACTBECHHBIX ITPU3HAKOB, UCIIOJIL3YsI MCTOABI TCHETUKHN Y€JIOBCKA,
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ABJICHHE TCHOTUITMUECKUX CXEM CKpPEeIIHBaHUS
OTOBKA YCTHBIX COOOIIEHUI C MPpe3eHTALNel O HACIEACTBEHHBIX 3a00JIeBaHIX YeJIOBEKa

OK 01 Ne2.11.
OK 02 HOMEPHOCTH H3MEHYHBOCTH PHHE 337124 Ha OIpeJelieHHe THIIa MyTalliH [IPpHU Iepeiade HaclleICTBEHHBIX IIPH3HAKOB, COCTABJICHNE TEHOTHIIHIECKIX CXEM
OK 04 [IBaHUS
OK 01 Ne2.12.
OK 02 KLU OPTaHU3MOB aOOTKA TiIoccapust
PHME 3a71a4 Ha ONpeJielieHHe BO3MOXKHOTO BO3HUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB IO CENEKINH, COCTaBICHHUE
TUTITMYECKUX CXEM CKPEITHBaHUS
et 3. Teopusi 3BoTIOLIMU TposbHas pabora “TeopeTHyeckue acrieKThl SBOJIONNY KU3HH Ha 3emite”
OK 02 13.1. HTaJBHBIN OIPOC
OK 04 U1 SBOJIOIMOHHOTO YIEHUS AOOTKA JICHTH BPEMEHHU Pa3BUTHS IBOIIOLHOHHOTO YUCHHS
OK 02 13.2. HTaJBHBIN OIPOC
posBomIOIHA AOOTKA TiIoccapys TEPMHHOB
OK 02 13.3. iMBaeMasi IUCKYCCHs
DO3BOTIOIHS AOOTKA TiIoccapys TEPMHHOB
OK 02 34. HTaJIBHBIA OTIPOC
OK 04 WKHOBEHHE M Pa3BUTHE )KU3HU HA 3eMire OTOBKA M NPECTABICHHE YCTHOTO COOOIIECHHS 1 JICHTH BDEMEHN BO3HUKHOBEHUS M PA3BUTHS JKHBOTHOTO U PACTUTEIHEHOTO MHpPA
OK 02 3.5. HTaJIBHBIA OTIPOC
OK 04 HCXOXICHHE YeNIOBEKa — aHTPOIIOT€HE3 AOOTKA JICHT BPEMEHH M MEHTAIBHBIX KapT Ha BEIOOP:
JTIOITHSI COBPEMEHHOTO YesioBeka”, “Bpems u myTu pacceneHust YeaoBeka o miaHere”, “BimsHue reorpaduaeckoil cpespl Ha
bosoruio u HU3NONOTHIO YenoBeka”, “UemoBedueckue pacel’, 00CyKaeHIEe
mea 4. Jxosorust ITpoJibHAsi padoTa “TeopeTnueckue acmeKThI IKOJIOTHH”
OK 01 4.1. 10 PKOJIOTHYECKNM (pakTopaM U cpeaM KU3HU OpraHU3MOB
OK 07 oruyeckre GakTopbl U CPEeIbl )KU3HU.
OK 01 4.2. aBJICHHE CXEM KPYIOBOPOTA BELIECTB, UCIIOJIB3Ysl MAaTEpUAIIbl JIEKLIMHA
OK 02 IS, COOOIIECTBA, DKOCUCTEMBI PHUE NMPAKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUH 110 IEPEHOCY BELIECTBA U SHEPTUU B SKOCUCTEMAX C COCTaBJICHUE
OK 07 WYECKHX Ienel ¥ mmpaMua OMoMacchl U SHEPTHH
OK 01 4.3. iMBaeMasi IMCKyCCHUs
OK 02 (bepa - rnodanpHas SKOJIOTHYECKast CHCTEMa PerieHre MpakTHKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 33/1a4 Ha ONpe/eIeHHe IUTONaN HaCaXICHUH JUTs CHIDKCHUSI KOHIICHTPALIMH
OK 07 KHCIIOTO Ta3a B aTMOC(epe CBOEro pernoHa MpOKUBaHUS

25




OK 01

Tema 4.4.

Tect

OK 02 BiusiHue aHTPONOTEHHBIX (haKTOPOB Ha Penienne npakTuKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aaHUI 110 COXPAHEHHIO IPUPOAHBIX PECYPCOB CBOETO PErHOHA
OK 04 ounocdepy MIPOKUBAHUS

OK 07

OK 02 Tema 4.5. OneHuBaeMast IUCKYCCHs

OK 04 BnusiHuE connanbHO-3KOIOTHYECKIX BrImosiHeHNS TPaKTUYeCKUX 3aTaHHUM:

OK 07 (akTOpOB Ha 37I0POBEE YEIOBEKA “OmnpeneneHye CyTOYHOrO pallioHa IUTaHus”,

“Co3zaaHue HHANBHUIYaIbHON MaMSTKH [0 OpraHU3alMi PAlOHANBHON (HH3MIeCKOil aKTUBHOCTH
Brmonaenue madbopatopHoi paboTHI Ha BEIOOD:

"YMcTBeHHas paboTOCIIOCOOHOCTR",

"BnusHue abnoTH4ecKuX (GakTOpoB Ha YeJOBeKa (HU3KHE U BHICOKHE TEMIIEpaTyphl)"

*[Ipo¢eccnoHATBHO-OPHEHTUPOBAHHO CO/IePKAHME

Pa3nen 5. buosorus B :KM3HH

3ammra Kelica: MpeACTaBICHHE Pe3yIbTaTOB PEIICHHS KEHCOB (BBICTYIUICHHE C IPE3EHTAIICH)

OK 01 *Tema 5.1 Brimonnenune keiica Ha aHaM3 HHGOPMAUU O HAYYHBIX TOCTIKEHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, KIETOUHON
OK 02 BroTexHOIOrMK B )KU3HU KaXKI0Tr0 WHXXEHEPHH, MUIIEBBIX OMOTEXHOJIOTHH (I10 TpyIIam), IpecTaBiIeHHe pe3yIbTaTOB PeLIeH s KeHCOB
OK 04
1IK2
OK 01 *Tema 5.2.3. BrimonHeHue kefica Ha aHATN3 HHGOPMALIUH O Pa3BUTHH OHMOTEXHOJIOTHIA C UCIIOJIF30BAaHUEM PACTECHUH (110 TpymIam),
OK 02 BuotexHONMOTHN U pacTeHUS MpeCTaBICHUE PE3yIbTATOB PEIICHHs KeiicoB
OK 04
K2
Pa3gen 6. Buosakonoruueckue IpencraBneHue pe3yIbTaTOB BBHIIOIHEHHS Y4eOHO-HCCIEOBATEILCKUX POSKTOB (BBICTYIUICHUE C IPE3eHTAINEH)
HCCIeTOBAHMS
OK 01 Tema 6.1. BemonHenue nadbopaTtopHbIX paboT Ha BEIOOP B MUHUTPYTIHAX:
OK 02 OCHOBHBIE METO/IBI OHOIKOJIOTHUECKHX 1. BnusHHE TeMnepaTrypsl Ha pocTa H GU3NOIOTUIECKYI0 aKTHBHOCTD JIPOXKKEBBIX KIETOK
OK 04 ucciIeJ0BaHUH 2. BuusHHe yIeBoJIOB Ha pocTa U (PU3HOIOTHIECKYI0 aKTHBHOCTD JIPOJOKEBBIX KIETOK
OK 07 3. CoueraHHOE BIHSHHIE TEMIIEPATypHI U YIIEBOJOB Ha PocTa U (YU3HOJIOTNIECKYIO AKTHBHOCTD IPOMOKEBBIX KIIETOK
OK 01 Tema 6.2 BrinonHeHne yueOHO-HCCIe0BaTeIbCKOTO IPOSKTa Ha BBIOOP:
OK 02 buoskonoruueckuii 3KCNEpUMEHT 1. Omuenka kagecTBa aTMOC(EPHOTO BO3IyXa
OK 04 2. OreHka KauecTBa MOYB METOAOM (pHUTOTECTUPOBAHHUS
OK 07 3. OreHka KadyecTBa BOJ] TOBEPXHOCTHBIX BOJOEMOB 110 OPTaHOJIENTHIECKAM U (PU3UKO-XUMHUIECKAM CBOICTBAM
4. Bnusaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIHX PAaCTCHUN
5. BawusiHHE COJEBOTO 3arpsA3HEHHs HAa POCT M Pa3BUTHE CEMSIH BBICIIMX PAacTEHUIt
OK 01
OK 02 N
OK 04 BrimonHeHne 3aueTHBIX 3aJaHUH
OK 07
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